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PREFACE. 


this little treatise two things are attempted 
hat at first might appear incompatible. One 
them is to pat the ^tudy of logica^jfQrnmlffi 
?°.,%..hjstoricaj basis. Strangely enough, the 
scientific evolution of logical forms, is a bit of 
history that still await s the zeal and g enius of 
s ome gre at scholar. T fi ^e _ne ither_ ambitiorT 
Dor q ua lifica tion iov snch^&^agnuf^opm, and 
my life is already more than half spent ; but the 
gap in evfl lgtioDary research is so obvious that 
SouKttesssome younger man is now at work lo 
the field unknown to me. All that I can hope to 
So" is to act a 's a humhle- P ioneer— according_to 
my imperfect Jights, Even the little I have done 
represents work begun more than twenty years 
ago, and continuously pursued for the last twelve 
years during a considerable portion of my time. 

The other mm, which might at first appear 
mconsistMf with this, is to in crease t he power 
of 'I^ogic as a .practical. disciplio e> TKe" main ’ 
purpo^ of this practical^ science, or ..scientific 
art, is conceived to be the organisation ^of_re asQn _ 
against error, and error in its various kinds is 
maefethe basis of the division of the subject. To 
carry out this practical aim along with the histori- 
cal one is not hopeless, because throughout its 
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long history Logic has been a practical science ; 
and, as I have tried to show at some length in 
introductory chapters, has concerned itself at 
different periods with the nsks of error peculiar 
to each 

To enumerate the various books, _,ancient and 
modern, to which 1 h^^e been i^deSted, would be 
a vainparade \Vlierel have consciously adopted 
an/^ listinctive recent contribution to the long line 
'of tradition, I Tiave made particular acknowlcdg- 
meat My greatest obligation Is to my old pro- 
fessor, Alexander Bam, to whom 1 owe my first 
interest in the subject, and more details than I 
can possibly separate from the general body of my 
knowledge 

W.M 

Aberdeek, January, 1093. 



Since these sentences were written, the author of 
this bo ok has died ; and Professor Mintols_Lo^tc 
is his last contribution to the literature of his 
country. It embodies a large part of his teaching 
in the philosophical class-room of his University, 
and doubtless reflects the spirit of the whole of it. 

Scottish Philosophy has lost In him one of its 
typical represe ntat ivesTand the University of the 
NdxtE'o^e‘of its most stimulating teachers. There 
have been few more distinguished men than 
William Minto in the profesjonate of Aberdwn ; 
and Jthe memory of what Kewas, of^his.wdejsndi 
^aried„.l^arning, ms b rilliant conv ersation, his! 
urbanity , and his rare, power ol^ ) ^path y tvilTi 
men^wifti whose pinions he did not ag ree, w ill 
remain a po ss e ssion to many who mour n hh loss; 

it will he ^oinetEin^ffThis littiriiook keeps his 
memory alive, both amongst the students who 
owed so much to him, and in the large circle of 
friends who used to feel the charm of his 
personality. 


WILLIAM KNIGHT. 
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INTRODUCTION. 


L— THE ORIGIN AND SCOPE OP LOGIC. 

Tub question has sometimes been asked, Where should 
we begin in Logic ? Particularly within the present 
century has this difficulty been felt, when the study 
of Logic has been revived and made intricate by the 
dlfierenl puTposes of itV cultivators. 

Where did the founder df Logic begin ? Wheredid 
Anstotle begin ? This seems to be the simplest way 
oT settling where tve should begin, ^r th e, sy stem , 
sha ped by 'Aristotle is s till t he_trutik of the_tjr ee > 
.though there Tiave^ been so many 'off^oofs" from the 
old st amp and so many parasitic plSnts have wound 
themsdves round it Tnar’T^ic is^now almost as 
tangled a growth as the Yews 'of Borrowdale— 

An intertiristed mast of fibres serpentine 
UpcoiUng and jnveteratelj convolved 

It used to be said that Logic had r emai nj^d for two 
thousand years precisely as Aristotle left it. It was 
an^example of a science or art perfecte'H al one stroke 
by the ge hiu8~^ Tts "^The bewildwed 

ituHenTroost often wish that this were so : it is orily 
superficially true. -Much of A ristotle* s_nornep ^lat ure 
and his central formulx have been retained, ybut they 
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have been very variously supplemented^and interpreted 
to ve ry different purposes — often to no purpose at all 
The Cambridge n)atheipatician’r“boast about his 
new theorem — ‘The best of it all is that it can 
never t^^riy possibility be made of the slightest use 
to anybody for anything — might be made with truth 
about many of the later developments of Logic We 
may say the same, indeed about the later develop 
ments of any subject that has been a playground for 
generation after generation of acute intellects, happy m 
their own disinterest^ exerciK Educational subjects 
— subjects appropriated for the general schooling of 
young minds — are particularly apt to be d evelo ped 
ou t of thej inesjof ihejrjjpgjnaljrdentjon So many 
Influen ces c onspire to pervert the original aim The 
convenience 0 ? the teacher, the convenience of the 
learner, the Icaejof^povelty, the.love ^t,.eymmeUy, 
the love of subtlety , easy going indolefice on the one 
hand a'nd intellectual restlessness on the other — all 
these mo tives actiroai within on traditional matter 
■witEout regard to any external purpose whatever 
Thus la Logic difficulti e s have been glossed^over and 
sii^lifiedJb'rJfie d^l_understanding, wKiieTcute minds 
have reye lled_in_^variatiOD3 and ne>v and “ingenious 
mani pulations of ibe old formula, and in multipli cation* 
and more exact and syramctrical definitioiToO hfe old 
distinctions ” 

To trace the evolution of the forms and theories of 
Logic under these various influences during its periods 
of active development is a task more eas U yowce ived 
than_cxecute^j^ and one far above the ambition of an 
introductory treatise But it is well that even he who 
writes for beginners should recognise that the forms 
now commonly used have been evolved out of a 
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simplef tradition Without Entering into the details 
of the process, it is possible to indic ate.itsmam s tages, 
and thus fur nish a clue oUt of modern labyrinthine 
copfusio^ ofji urposes " 

' iiow" did the Anstotelian^Xogic—onglMtfe ? Its 
central featurq ,;i a -the_,^yllogistic forms In what 
circumstances did Aristotle invent these ? For what 
purpose ? What use did he contemplate for them ? 
In nghtly understanding this, we shall understand 
the original scope or province ^of Logic, and thus be 
in a position to understand more ciparly how it has 
been m odifi ed, ^ c o nt acted , expanded, and supple 

^Logic has *Jw^8^t^de high claims as the saentta 
let^tarum, the science of science s ^The builders of 
this Tower of Babel are threatened m these latter days 
with co1ifu 3io'n"*of tong ues '"We may escape this 
danger if we can recover the desi gns, of the found er, 
and of the master builders who succeeded him 
Aristotle s Lome ha^heen so long before the world 
in abstract tspld^on th at we can hardly belidvfi’thanfs 
form waa^ir^ny way determined by local accident A 
horror as of sacnlegeirexcited by the bare suggestion 
that the author of this g rand and venerable wo rk^. 
one of the most au^urt monuments of transcendent 
intellect, was in his'^day and generation only^pje 
einm^t tutor or schoolmaster, and that his logical 


pupiis in a sp ecial art m which every intellectual!^ 
ambitious young Athenian of the period aspired to 
excel Yet such is tKe plain fact, bald ly stated. 
Aristotle’s Logic in its pnmaiy afm was as practical 
as a treatise on Navigation, or “ Cavendish on 
Whist The latter is the more exact of the two 
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comparisons. It ^Tas in effect in its various parts a 
series of handbooks Jor aJempoWwlyJashmnJlbleJDtei^ 

iSSuaTgame, a peculia r mode of dis p^at^ or dialertic, 

tETgame of QuStlS'n and Answer, Jhb game sqJuUy 
illustrated in the Dialogues of Plato, the game idcnti* 


ficTwith the name of Socrates 
We may lay stress, if we like, on the intellect uality 
of the game, and the high topics on which it was 
Sxercised It was a game that could flourish only 
among a peculiarly intellectual people , a people less 
acute would find little sport in it The Athenians 
still take a singular d>8putation You 


1 We know/or certain— and it »« one of the evidence* of Ike 
impotunee trttched to thi» umal looking pastime— that two of 
the gteat teacher » logical treatises, the Topics and the Sophistical 
Refutations were written especialljr for the guidance of Quea> 
tioneis and Respondents The one instmets the disputant how ta 
qualify himself methodically (or discussioil before an ordinary 
audience, when the admissions extracted from the respondent are 
matter* of common belief the questioner** »kill being directed to 
make it appear that the respondent * position is inconsistent with 
these The other is a systematic exposure of sophistical tricks, 
mostly verbal quibbles, whereby a delusive appearance of victory 
in debate may be obtained But m the concluding chapter of the 
Eltncht where Aristotle claims not only that hii method is 
supeiiOT lo the empirical methods of rival teachefs, but that 
It IS entirely original, it is the Syllogism upon which he lays 
stress as his peculiar and chief invention The Syllogism, the 
pure forms of which are expounded in bis Prior Analytics is really 
the centre of Aristotle s logical system whether the propositions 
to which It IS applied are matters of scientific truth as in the Pos 
tenor Analytics or matters ol common opinion as in the Topics 
The treatise on Interpretation i», the interpretation of the 
Respondents " Yes and "No,* u preliminary to the Syllogism 
the reasoning of the admissions together Even m the half 
grammatical half logical treatise on the Categories, 'the author 
dways keeps an eye on the Syllogistic analysis 
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j^annot visit Aihens_m t hQut-hfcm f ^^tnick..htt >it. You 
Way still see groups formed round t wo prota^ni sts 
in the cafi^_Dt tl^squares, or among the mms oi" 
the Acropolis, in a way to rem ind you._Qf Socrates 
and his^fnendi They do not argue as Gil Bi as an d 
! his _HLberqian5-d l3.^itt> h ^t>>a^^t^ p~erT' ending 
^in ^ows. They ar mie for^H^Dtrr^tove’p f ar guing, 
the audience sitting oy standing by to ge e fair pla y 
with the ke enesj ^ MenJoymen t of intellectual thrust 
and patrv..-.<-- No‘ other people coul d ar gue like t he 
|Greeks with out c om ing t o bl ows. * it"ia one lof their 
'characteristics now, and so it was in old times two 
thousand years ago. And about a century before 
Aristotle reached manhood, they had ^invented this 
•peculiarly difficult and trying Wecies of dlspu t afTy g 
pastime , in which we find the genesis of Ap^otle's 
VogicaT treatises. 

To get a proper idea of this debate by Question and 
Ansiver, which We may call Socrat^^disputation after 
its most renowned master, one m'ust read some of tlm 
dialogues of Plato. I will indiratB 
of the game, to show how happily it lent itself to 
Aristotle’s analysis’ oLar gy m ents and propositio ns. 

A thesis' or proposition is put up for debate, e.g., jhat 
^knowledge is nothing else^than 5eosible.perception.^that 
fit is a greater evil to do wrong than to suffer wrong,* 
that the love of "gain is not reprehensible.* There are 
two disputants; but tliey do^not speak on the question 
by turns, co many minutes being allowed to each as 
in a modern encounter of wits. One of the two, who 
may be called the Questioner, is limited to asking 


1 Thejetetns, 151 E, 


» GoTgias, 473 D. 
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questions, the other, the Respondent, is limited to 
answering Farther, the Respondent can answer only 
“Yea ’ or “ No,” with perhaps a little explanation 
on his side the Questioner must ask only questions 
that admit of the simple answer “Yes” or “No". 
The Questioner s business is to extract from the 
Respondent admissions involving the opposite of what 
he has undertaken to maintain The Questioner tries 
in short to make him contradict himself Only a 
very stupid Respondent would do this at once the 
Questioner plies him with gener^pnnciples, analogies, 
plain cases , leads him on horn admission to ad mission, 
atid then putting the admissions togeth er convicts hm i 
out of h is own mouth oflnconsislencj?? / 

Now nTatic precisely where Aristotle slruckna with 
his invention of th e Syllogism, the invention on which 
^ ^nd^e^himself as specially his own, and the forma 
of which have clung to Logic ever since, even in the 
usage of those who dende Anstotle s Moods and Figures 
as antiquated superstitions Suppose yourself the 
Questioner, where didJie.proress to Jielp you with hia 
mecha nism? In effect, as the word Syllogism indicates, 
It was when you had obtained a number of adnilssions, 

* In Its leading and Fiimary use, t&is was a mode of debate, ■ 
duel of wits in which two men engaged before an audience But 
the sane form could be used and was used notably by Socrates, 
not m an eristic spirit but as a means of awakening people to the 
consequences of certain admissions or lust ptineiplcs and thus 
making vague knowledge exploit and clear The mind being 
detained on proposition after proposition as assent was given to 
it, dialectic was a valuable instrument of instruction and exposition 
But whatever the purpose of the exercise contiovcriial triumph, 
or solid grounding in first principles— “the evolution of in-dwelling 
conceptions' — the central Intercstlayln the syllogismgor reasoning 
together of the separately assumed or admitted propositieni. 



and wishedJo .leason them together, to demonstrate 
bow th ey, .bor&^ pon the thesis m dispute, how they 
together, how they necessanly involited what 
>ou were contending for» And the essence of hts 
mechanism was the reduction of the admitted proposi 
tioos to common terms, and to certain t>pe3 or forms 
which are manifestly_eqmva]ent or inter dependent 
Anstotle advised his pnpils also^inJh e_tactic3 of th e 
gam e, but his grand invention was t he form or type of 
admissions that you should strive to obtain7 and the 
effectiv e manipulation of them when you had got 
tEe^” , , 


An example will show the nature of this help, and 
what It was worth. To bring the thing nearer home, 
let us. instead,.o f an exampleJ rpm .^lato, whose topics 
often seem artiBcial to us now, take a tbes_is_fforo last ^ 
century, a p^doz still arguable, Mandeville’s famous 
:^sofne would say infamous— ‘paradox that Private 
Vices a ce,EubUc^enefit3_ Ifndeitake ton^i^m tnis^ 
and you will have no difBculty m gettmg a respondent 
prepared to mai ntai n the ^gative The plain men, 
such as~S Bciat ea cr oss queg uoned, would have declared 
at once that a ^e is a vice, a nd can never ^o any goodj 


to anybody. Your Respondent denies jour proposi- 
Bon simply * he upholds that private vices never are 
public benefits, and deEes jou to extract from him any 
admission inconsistent wi^ this Your task then is to 
lore h'tm somehow into admitting that in some cases 
what IS VICIOUS in the individual may be of service to 
the State. This is enough : you are not concerned to 
establish that this holds of all private vices. A singl e 
instance to the contrary is enough to break d^iThis 
nmve rsar n egative" "’You cannot, of course, expect 
him to make the necessary admission m direct terms : 
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y ou m ust so Tound about You know, perhaps, that 
he has confidence in Bishop Butler as a morahsL You 
try him with the saying **To aim at public and 
private good are so far from being inconsistent that 
th^y_mutually_promote each other’ Does he admit 
this ? 

Perhaps he wants some little explana tion o r exempli 
fication to enable him to grasp your meaning This 
was within the rules of the ^me You put cases to 
him, asking for his * Yea ’or“ No ’ to each Suppose 
a man goes into Parliament, not out of any zeal for 
the public good, but in pure vaiogfory, or to serve hts 
private ends, is it possible for fum to render the State 
"good jservice ? Or suppose a milk seller takes great 
pains to keep his milk pure, not because he cares for 
the public health, but because it pays, is this a benefit 
to the public ? 

Let these questions be answered in the affirmative, 
putting you in possession of the admission thatjome 
.actio ns unde rtaken for.^pnvate-'ends^are of public 
^v antage, what must you extract besides to make good 
your position as against th'e Respondent ? To see 
clearly at this stage whatnow is remitred, though you 
hav e to reach it cirpmtously, masking }pur approach 
under diffcrencexm language, “would clearly be an 
advantage This wa8 .Jhe_advantage tha t A ristotle’s 
method^offered to supply A disgut^t familiar with 
hts analysis would foresee at once that if he could get 
'the Respondent to admit that all actions undertaken 
for private ends are vicious, the victory was his, while 
nothing short of this would serv€^ 

Here my reader may^mt^ect that He could have 
seen this without any help from Aristotle, and that 
anybody may see it without knowing that what he has 
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' to do is, in Aristotelianjanguage, to co nstru ct a sylltf^ 
gisjif*ln Bokardo. I pass this over. T am hdt~c'( 5 n- 
-XCmed at this point to defend the utility of Aristotle's 
method. All that I want is to illustrate the kind of 
use that it was intended for. Perhaps if Aristotle had 
not habituated men's minds to his analysis, \^e should 
none of us have been able to discern coherence and 
detect incoherence as quickly and'cleafly"as'wr‘do now. 

But to return to our example. As Aristotle's pupil, 
you would have seen at the stage we are speaking of 
that the establishment of your thesis must turn upon 
the definition of virtue and vice. You must proceed, 
therefore, to cross-examine your Respondent about 
this. You are not allowed to ask him what he means 
by virtue, or what he means by vice. In accordance 
with the ru les_of the d ialectic, it is your business to 
propound definitions, and demand his Yes or No to 
them. You ask ' him, say, whether he -agrees with 
Shafiesbuiys definition of a virtuous action a8_an 
Mtipn _u 9dertaken purely for Jhe good_of^thers. If 
he assents, it follows that an action undertaken jwith 
any ^Suspicion of a self-interested motive cannot be 
numbered among, the virtues. If he agrees, further, 
that every action must be either yj cious or virt uSus, 
you have admissions sufficient to prove your-'briginal 
thesis. All that you have now to do to majje_your 
trium^ man ifest, is to display the admissions you 
have obtained in common terms. 

Some actions done mtb a aeir interested motive are public 
' benefits. 

• All actions done with a self interested motive are private 
" vices. > y 

From these premisses it follows irresistibly that 
Some private ticca a« public benefits. 
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This illustration may serve to show the kind of 
disputation for which Aristotle's logic was designed, 
and thus to make clear its primary uses ani its 
limitations 

To realise its uses, and judge whether there is 
anything analogous to them m modem needs, con 
ceive the chief things that it behoved Questioner 
and Respondent m this game to know All that a 
proposition n ecessa rily implies , all that two proposi 
tions put together imply, on what conditions and 
to what extent one admission is inconsistent with 
another, when one admission necessarily involves 
another , when two necessarily involve a third And 
to these ends it was obviously necessary to have an 
exact understanding of the terms used, so as to avoid 
the snares of ambiguous language. 

That a Syllogistic or Logic of Consistency should 
emerge__^ojit of Yes and No Dialectic was natural 
Things in this ^otld come'Vhen"”they are wanted 
inventions a r e m ade on the^ur of necessity It was 
above all necessary in this £nd of debate to avoid 
contradicting yourself to maintain your consistency 
A clever interrogator spread out proposition after pro 
position before you and invited your assent, choosing 
forms of words likely to catch your prejudices and lute 
you into self contradiction An drganon, instrument, 
or discipline calculated to protect you as Respondeat 
and guide you as Questioner By making clear what an 
admission led to, was urgently called for, and when 
the game had been lo high fashion for more than a 
century Aristotle s genius devised what was wanted, 
meeting at the same time, no doubt, collateral needs 
that had arisen from the application of Dialectic to 
various kinds of subject matter 
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The thoroughness of Ansto^e’s system was doubt 
less du e partly to the searching character of the 
dialectic in which it ha d. its birth No other mode of 
disputation makes such demands upon the disputants 
mtellectual^agiht^nd precision, or is so well adapted 
to lay bare the^keleton oTan argument 

The uses of Aristotle’s logical treatises remained 
when the iashion that had called them forth had 
passed * Cl ear a nd-xonsistent thinking, a mastery_of 
the per ple xfties a nd ambiguities of language, power to 
'^e^ridenti ty of meaning nnder difference of cxpres 
Sion, a re ady apprehen sion of alt that a proposition 
raphes, all that m ay be eddced or^eduwd^from it— 
whatever helps 'tothese e^s must be of pttpelua! use 
“To purge the understanding ot those errors which 
he in the c onfusidn and perpleiofies of an inconsequent 
thm laog,* IS a modem description of the mam scope 
Vf Logic * It Ts a good description of the branch of 
Logic thaf keeps closest to the Anstotelian tradition. 

* LQte every ether fashion Yes-and No Dialectic had its period, 
Its rise and fall The invention of it is ascribed to Zeno the 
Eleatic, the ansivenng and qnestioning Zeno, who flonrished 
abont the cuddle of the fifth century 8 c. Socrates (469*399) was 
in bis pnme at the beginning of the great Peloponnesian Wai 
when Pencles died in 4S9 la that year Plato was bom and 
lived to 347, *' the olive groves of Academe ' being the established 
centre of bis teaching from about 3S6 onwards. Aristotle (3S4 
32a) who was the totor of Alexander the Great, established his 
school at the Lycenm when Alexander became king id 336 and 
set out on his career of conquest. That Yes and No Dialectic was 
then a prominent exercise, bis logical treatises everywhere bear 
witness. The snbsequent history of the game la ot^re. It U 
probable that Anstotles Ihorongh exposition of its legitimate 
arts and illegitimate tricks helped to destroy its interest as an 
amnsement 

■ Hasdlten • Lnivrti, U. p 37* 
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Thelimitattonsaswell as the uses of Aristotle’s logic 
ma ybe trac ed to the circumstances of its origin Both 
parties to the disputation, Questioner and Respondent 
alike, were mainly concerned with the inter dependence 
of the propositions put forward Once the Respondent 
bad given his assent to a question, he was bou^ in 
persistency to all that_ it implied Hc.jnust take all 
th^onsequences of his admission It might be true 
or it might be false US's matter of fact all the same 
he was iiound by it its truth or falsehood was 
immat^ial to his position ^ a disputant On the 
other hand, the Questioner could not go beyond the 
admissions of the Respondent. It has often been 
alleged as a defect m the Syllogism that the conclusion 
^oe^not^gopTieyond the premisses, and ingenious 
attempts have been rna'3e to show thatjt is^really an 
ad vance upon t he premisses But havingregard to the 
primary use orHie^^syllogism^ this jvas nojicfect, but a 
necessary c har actMo f Ae relation The Questioner 
codldnonrT fairnesi ass'ume more than had been 
granted by implication His advance could only be an 
argumentative advance if his conclusion contained a 
grain more than was contained in the premisses, it was 
,a_sophist ical trick, and the Respondent_could draw 
back a ndjwithholdJii5.assenL He ivas bound in con 
sistency to stand by his admissions , he was not 
bound to go a fraction of an inch beyond them 

We thus see how vain it is to look to the Aristotelian 
tradition for an organon of truth or a ciitenon of 
falsehood Directly and pnmarily, at least, it was not 
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the minds of others by Dialectic But in actual debate 
truth ^vas represented merely by the common-sense of 
the ai^ience. A dialectician who gained a triumph by 
ouj^'ng this, however cleverly he might outwit his 
antagon ifit, succeeded only in amusing his audience, 
ahd dialecticians oF tfie graver sort aimed at more 
serious uses and a more respectful homage, and did 
their bes t to discount enance merely eristic di^utation. 
Further, it would be a mistake to conclude because 
Aristotle’s Logic, as an instrument of Dialectic, con- 
cerned itself with the syllogism of propositions rather 
than their truth, that it was merel y a n art of quibbling. 
On the contrary, it was essentially the art of preventing 
^p psi ng qmb bling. It had its origin in quibbling, 
no doubt, inasmuch as what we should call verbal 
quibbling was of the essence of Yesand-No Dialectic, 
and the main secret of its charm for an intellectual 
and disputatious people; but it came into being as 
a safeguard against quibbling, not a serviceable 
adjunct. 

The medisval^ developments of Logic re tained and 
. ^^g o ??ted the syllogistic character of the 
originS^catises. I nterTogatlve dialectic had disap- 
-Peared in the Middle A ges whether as~a“3rversion 
or as a disciphni^nS u^ errors, o f ^consistency still 
■~iS51^jned. t he.ercoxa.agamst which principally educated 
wen needed a safeguard. Men had to keep their 
^utterances in har m ony wit h the dogmas of the Church. 
A clear hold of the exact im plicati ons of a propo sitio n, 
^hether singly^c^ combination with~ other proposi- 
tions, \w^^ilI^3jj^j2iportant_pmctical need. The 
^B4^%®>Ji’Jlogism was not required, and its treatment 
dmn^ed to insignificance in medieval text -books, but 
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the D educti ve Syllogism aod the formal apparatus 
for the definition of terms held the field 

It was when observation of Nature and its layva 
became a* param ount p ursuit that the defects of 
Syllogistic Logic to be felt Errors against 

which this Logic offered no protection then called for 
a safeguard — especially the errors to which men are 
liable mjhejnvestigauon of-cause^nd effect- “ Bnng 
your t^^ought3 into harmo^ one with another, was 
the demand of Aristotle s-«ge “ Bring your thoughts 
into harmony with authority, was the deman^d^of the 
Middle Ages ‘*_Bring them into ha^ony with fact, 
was the requirement mosLkcenly fell in mme^recent 
times It IS lo response to this demand that*what 
IS commonly but not very happily known as Inductive 
Logic has been formulated 

^*^0 obedience to custom, I shall follow the now 
ordinary .dm8ion-oLLogic.ioloJ)edi)CUw^and Indue 
live The titles are misleading in many ways, but 
i^y are fixed , by^aweight^jslgejwhlch it would 
l^^lsltoJryjto^unseUle Both come clmgmg down 
th^Stteanuof.tune farhjvith its coK^jif "doctrines 
Behind it, born e forward w ith irresisjiBl^momwtum 
The best way~ of pieventi5g'p?5nTustoh"now' to 

retain the established_^tles recognise that the doctnnes 
"behind each liai^a radically different aim m en'd, and 
supply the interpretation of this end from history 
What they have in com mon may be d escribed as the 
Iprevention of error, the^ganisation of reason against 
error I have shown that owing to the BmI impressed 
jupon It by the c^matances of its origin, the er rors 
chiefly^safeguarded by the Anslotelian logic were the 
o f inconsistency The other branch of Logic, 
commonly called Induction, was really a separate 
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evolotion, Jiaving ita origin in a different practical 
nwd. ' The ^istoiy of tiiia I w^l trace separately 
aft er ye ^ha ve seen our wa^hrough tfie^rislotelian 
tr^faon and its acc ret ions . The Experimental 
Methods are no dess manifestly the germ, tHe^volu- 
ti onary cent rt*' or starting-point, of the new Lo^'c 
than tKe~Syflo^snr is* of thc'bid, and the roam errors 
safeguarded are ermrs ^of _ ^fact and^mferpnce _Jrom 
feet. ^ ___ ^ 

*^At this stage it will be enough to indicate briefly 
the broad relations between Deductive Logic and 
Inductive Logic. 

. Inductive Logic, as we now understand it — the Logic 
of Obseryation and Explanation — was flrst formulated 
and acticuUfed tp^,§ystem of Logte^ J. S.^MtlTT It 
a dded t his wing to.lKtSid buitdmg. But 
the need of i^was ct^rlly expressed as early as the 
thirteenth century. Ro ger Bac on, the Franciscan friar 
(iai4-i29a)7^nd not his more illustrious namesake 
^rancis. Lord Verulam, was the real founder of 
Inductive L ogic. It is remarkable that the same 
century saw Syllogistic Logie advanced to its roost 
complete development in the system of^FeGus 
"Hiipanus, a Portuguese scholar who under the title 
of John XXI. filled the Pa^^hair for eight months 
in 1276-7. 

A"cas ual rema rk of Roger Bacon’s in the coarse of 
his advoca ^* of Experimental Science in the 0 /vs 
Zfq/vs d^vs-a>. clear line be tween the two branches 
of Logic. “ There ar"^” he says, “two^w ays _o f 
knowing , by Ar gument and by. Experi en.ee. Argument 
conclu des a' Quest ion, bat it does not make us feel 
unless the truth be also found in ^cx- 
ptrie nce.” 


Inlrcduetion 


i6 


On this basis the old Logictnay be clearly distinguished 
from the new, taking as the general aim of IrOgrc the 
protection of th^ mind against the errors to tvhich it 
‘■’^irable in the acquisition of knowledge * *■ 

All knowledge / broad ly speaking^ comes either from 
Authority, r « , by tu^ urnem from Acce pted premises, 
or frorn Expe rience If it comes from Authority it 
Mmes thfougVtlie medium of words if it comes from 
Expenence^t 'comes tbrougl^tbe senses In taking 
\n knowledge ^through words we are Ifable to certain 
errors , and m taking m knowledge through th^ sense s 
we are liable to certain errors To protect ^gaftistThe 
onTls {KTrSaifTend of‘*l3eductive’ LogTc to'~pfotect 
againaf ■ the" othenr^ diiTmain end^of “Inductive’ 
'Logic. As a matter of fact the pith of treatises on 
Deduction and Induction ts directed to tho$e endt 
/be Jtf JVdiieriiv? 

Induction as fon n a l . pro cessed (to be explained after 
wards} being virtually ignored, 

There is thus no antagonism whatever betWgen the 
two branches of Logic 'vThey are_directed to<ifferenj 
^nd a The one i4 supplementary to the other The 
one ca^ot supehedtlh^o'the'r 
Aristotelian 4,ogic can never become sup^uous as 
long as men are 8{ftjp^be led asty^T' worije Its 
ulfiffrate’busi nesSis to safegmarilfn the‘'interp retatton 
3f the tradittg n of language The mereusxll^^^. the 
Ba'rolbtni5of55^Yalwtj)r consisteatexpressicin, have 
^vay toitedjittlity, as we shall see But by_co^t 
proposition, andjiroj)oiition 
to ^TOT-'and term to a close study of the jefations 
I between wor^^nd^^ughts and things. 
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IT.— LOGIC AS A PREVENTIVE OF ERROR OR 

* FALLACY.— THE INNER SOPHIST. 

\Vhysdescribe Logic as a system of defence against 
error? Why say that its main end and* aim is the 
organisation of reason against confusion_ aad~false 
nw 3 T*~Why not rather say, as’iTnow usual, th at its 
end is the attainment of truth ? Does this not come 
to tne same mmg i 

Subst^ptiaHy, th e meaning , is the s ame, but the 
lattgr'^pression is more misleading. To speak of 
Logic as a IpQdy of rul es -fog-th ^ inv e5t*gai«on of truth 
has.mi&led.peopIeinto supposing that Logic claims to 
be an act ofpiscavery, that it claims to lay down nilea> 
by simply obs^ing which investigatora.mayjnfaUibly 
arfiye.at^ewj;ruth8. Now, tly? does not hold e ven o f 
the Logic of Induction, stiU less of the cldii Logic, the 
precise^relatioQ of which to truth wilf'Become apparent 
as we proceed. It is o^ily by keeping men from goirf§ 
a^a5' and by disabusing them when they think they 
have reached th^r' destination that Logic helps men 
on, the road to truth. T roth often lies hid_io _the centfe 
ot a maag t^and lo gical^ roles only help _t he^earcher^ 
on^rds by giving him^warning when he is on 'the 
wrong track and must try another. It is the sear cher's 
owtT impulse that carries him forward I'lLogi cdoe s not 
sojnuch beckon KIm-on_lo trie right path as beckon 
him back from the wrong. In layi^ down the condi- 
tions of c orr ect, interpretation, of va lid^rgunient. ol 
^stworthy eviden ce , of satisfactory ‘exp lanati on, 
^&?lsjiQ^Ya]jhelinqu}reCSow-.to~test..and,purgeJiis 
conclusiong, not how to reach them. y 

, To discuss, as is sometimes done, w hethe r Eallaaes 
lie within the proper si?here of Logic,, is to cfMCure the 
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real connexion between Fallacies and Logic It la th e 
existence of Fallacies that calls Logic into existence , 
a|-£!ptactical science Logic is needed as a protection 
against Fallacies Such historically is its origin We 
Way, if we like, lay down an arbitrary rulethat a 
treatise on Logic should he contenL-to^p^^d the 
corr ect^orma of interpretation and reasoning and 
should not concern itself with the wrdng If we take 
this view we are hound to pronotince Fallacies extra 
logical But to do so is simply to cripple the^useful 
nessof Logicas a practical science ThejnaDipulation 
_pf the hare logical Forms, without^ftrencc.to fallacmus i 
departures from them, is n o bet ter_tbarL.a_nuTBersy 
remise Every correct form in Logic is laid down as 
X safeguard^gainst some er^n^ous form to which 
men are pr one, whether lo the interpretation of argu 
ment *ot^He interpretation of eiqjenence, and the 
statement and illustration of the typical forms oi 
wrong procedure should accompany pan pauu the 
eipositioo clihej’ightjirocedure. 

In accordance with this pnnci ple,^ I shall deal with 
special fa llacies, special snares or piHalts — imsappre 
hension of words, misinterpretation of propositions, 
misundetstanding of arguments, misconajruction ol 
i^ts, evidences, or signs — each m connexion with its 
Appropriate safeguard This seems to me_the most 
profitablejnethod But at this stage, it may be worth 
while, by way of emphasising the need for Logic as a 
science of rat ionaj _b chef. to take a survey of the'^ost 
Eeneral tendencies to irrati2n«( belief, the chief kinds 
illusion or biasjhat are p^t ed in the human copa^ 
shall then beUer appreciate the magnitude 
of the task that^ogic atlempts^i^eeTcing to protect 



£o^ as a Preventtoe of Error or Fallacy. 19 

reason against its own fallibilit y and the pressure of 
the various forces that would usurp its place 
It IS a common notion that we need Logic-tcupro 
tect us kga mst the arts of the ^ Sop hist, the dishonest 
juggler with words and specious facts But in twtK 
'^d^Inner Sophist, whose instruments are our own 
in ^ro pro peniities to..ertor. is a mu c h more d angerous 
en^y ^For once that we are the victims of designing 
Sophists, we are jiine times the victims of our own 
frr ationai , imp ulses^ and prejudices'^ 'Meir”g’enerally 
5« eive . themselves bef orelKS' "deceive *olFeW^'''^ 
"T^rancls Bacon dfew*^ftention‘'to' these inner-^ ef 
vertutg influe nces, these universal soumes of erroneous j 
^le^ m bis De Augmentis and again iri' his 'jVavuw 
uf^Lnum, under the designation of Jdola (e'SuXa), 
flece ptive a ppearances, of trot h, ill^ions His classi 
fication ol Jdola — Idola Trtbus, il lusio ns c ommo n to 
all m en, illusions of the race, Id^ ' Sfecui , "pMSonal 
tflusions, illusions_pewIIar_to Jhe “ den ” "in ‘which 
each man lives , Idola Fort, illusi ons of con versation. 
vulgar prei udjc^s em bodied in ^words, Idola Tkeatn, 
illusions ^f'lU^tnoua^jloctrine, illusions imposed^y 
lhe_dazzling.authority«of„grcat names — is defective as 
a classification inasmuch as the first class includes 4ll 
the others, but like all hlswritiogs it is full of sagacious 
remarks and happy _e^roplei"~~"Kdt To"? the sake of 
nd^ty, but because it is well that matters so important 
should be presented from more than one point of view, 

I shall follow a division adapted from the more scien* 
tific, if less picturesque, arrangement of Piofessot 
Bain, in his chapter on the Fallacious-Tendencies of 
the Human Mind' ^ 

**^TlsSn*8-J/0^c, tile, vi chap hi Bacon {ntended bis Hola to 
‘bear Itjs same ration to'hisTyavuM t7r^an«m i&at ‘Atistofie s 
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The ijlusions to which we are all subject may best 
j^e^assified according to their origin in ine'Septha of 
our nature Let us try to realise how illuso^ beliefs 
arise 

What IS a^belref? One of the uses of Logic is 
to set us thinking about such simple terms An 
exhaustive analysis and definition of belief is one 
of the most difficult of psychological problems We 
cannot enter upon that let us be content with a few 
simple characters of belief ^ 

■^irst, tKen, belieTis aytatd-iif jnmd Second, this 

state of mmdTs^utwar'^'ointing ^it has a reference 
beyond itself, a reference to the order of things outside 
us In believing, we hold that the x^rld as it is, has 
been, or wilf be, corresponds to^ur conceptions of 
Third, belief IS tlfTguK&jfa^ion it is m accord 
ance with what we believe that we direct our activities 
If we want to knSW'whar a ImaiT really believes, we 
look at his action This at least is the clue to what 
he believes at the moment ** I cannot, a great 
!biatar once said, U.read the minds of men ** This was 
received with ^gni^ cheers “No, he retorted, “but 
I can c^ s^rde^their acts" Promoters of_compames 
ate Reefed to invest their own money as a guarantee 
of good faith If a man says he believes the world ts 
coming to an end in a year, and takes a lease of a 
house for fifteen years, we conclude that his behef^is 
not of the highest degree of strength 

Fallacies or Soph stical TneVs bote to the old Ocganuin. But in 
truth as I have already indicated what Bacon classiGes is out 
Inbred tendencies to form idota w false images and it is these 
same tendencies that make us bable to the fallacies named by 
Aristotle Some of Aiuiotie s, as we shall see, arc fallacies of 
Induction 
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The close co nnexion J )fjbelief.,\vith- 0 ur-aetivltie 8 . 
e nables ns to_u nderstand3ow^iUu6iop8. false concep- 
tions of reahty, arise. The illusions of Feehng and 
the illusions oi Custom are well understood, Jbut other 
sources of iHosion, which may he designatfe'S impatient 
Impulse and Happy ExercisS7**are less generally 
reco^ised. An example or t^vo will sHow what is 
meSnt. .We cannot understand. the^strpngth.fif.. these 
pervert e-influ&ncea..till_we realise, them.ji^our own 
cag'e. W e d etect them quickl y enough in others. 
Seeing that in common speecir~th“e"wofd illusion 
im pUes a de gree p( error amoun ting almost to insanity, 
land the illusions we spealrof are such as no man is 
ever quite free from, it is perhaps less startling to use 
the word Uoi. 

The Bias of Imfatunt ImfuUe. 

As a being formed for action, not only does healthy 
man take a pleasure in action, physical and mental, for 
its own sake, irrespective of consequences, but he is so 
charged with energy that he cannot be comfortable 
unless it fi nds la proportion tp.tJie^mount 

and excitahili^^of his energy, restraint, obstruction, 
dclay'^itk^mc^and soon becomes a positive and 
IntoIefaHIe pain. Any bar or Impediment that gives us 
pause is hateful even to think of: the mere prospect 
annoys and worries. 

Hence it arises that belief^j^ fe elin g of ^eing pre- 
pared for action, a conviction tfiat the w^“ is clear 
before ’urTdrttie"free exercise of our activities, is every 
powerful and exhilarating feeling, as much a necessity 
of happy existence as action itself. We see this when 
we consider how depressing and uncomfortable a 
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conditiorj'is the opposite state to belief, namely, dtmbt, 
_perplexUy, hesitation, uncertainty as to our” couree 
Ann realising this, we see how strong a bias we 
have m this fact of our nature, this imperious inward 
oece ssitv_f or action , how it urges us to act without 
regard to consequences, to jump at beliefs without 

inquiry For, unless tnquiry itself is our business, a 
»Tr sufficient occupation, it rneans delay and obstruc 
tion . 

This ultimate fact of our nature, this natuial^nhled 
:Qjjstitution^l impatience, explains more tha'n half of 
the wrong Jwliefa that we form and persist in We 
must have a belief of some hnd we cannot he happy 
till we" get It, and we lake up with the first that seems 
to show the way clear It may be right or it may be 
wrong It IS not, of course, necessarily always wrong 
but that, so far as we are concerned, is a matter ol 
accident The pressing need for a belief of some sor^ 
upon which our energies may proceed in anticipation 
at least, will not allow us to stop and inquire Any 
c ourse that offers a relief fcinn doubt and hesitation, 
any conviction that lets the will go free, is eagerly 
embraced 

It may be thought that this can apply only to beliefs 
concerning the consequences of our owH— persona! 
actions , affairs m which we mdiyidually play a part 
It 13 from them, no doubt, that out nature takes this 
set but the h^it_o nce-fotmed la extended 4 q alLsorts 
ofmattera in which we have no personal interest Tell 
an ordinary Engh8hman,”it has been wjttlly said, that 
It 13 a question whether the J anets are in hg^ed. and 
, he feels bound at once to have a confident opinion on 
(the point The strength of the conviction bears no 
pioportion to the amount of reason spent in reaching 
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it, aniess it may be said that as a general rule the less 
a belief is reasoned the more confidently it is held. 

“A grocer,” writes Mr. Bagehot in an acute essay 
on “ The Emotion of Conviction,” * “ has a full 
as to foreign policy, a young lady a complete/tneory 
of the Sacraments, as to which neither has any doubt. 
A gill in a countr^pafS^age will be sure that Paris 
never can be taken, or that Bismarck is a wretch.” An 
attitude ^philo sophic do ubt,jof„su8 pended j udgment, 
is rep^riant to t he na tural man. Belie f is an inde- 
pend^ joy to him. 

This bias wor kS-injilLmen. While t here is life, 
there is pressure from wt hinjon^belief, te ndin g to push 
reason as^e. The force of the pressureTof course, 
vanes wth indj vtdual^ t emperam_ent, age, and other 
circnmatancM. ’rKe*' young are moie^r ed^Tou s than 
the 'bid, as having greater energy ; they are apt,, as 
Bacoli puts it, to be "carried away by the san^ine 
element in their temperament^ 'T^Kakespeare^ Laertes 
is a study of the impu lsive tem perament, boldly con« 
trasted.wUh^Hamlet, Whq.has more discourse olxeason. 
When Laertes hears that bis father has been killed, he 
hurries home, collects a body of armcd^’^j^pathisers, 
^ur^^TintoJhyircsence of the king, and th^atens with 
his vengean<e— the wrtfng man. He n ever p auses '^to 
maKlhquiry ; like Hotspur he is " a ^Ya8p•stu^g and 
unpTtie'nt'^fool " 5 he must wreak*Tiis revenge on 
somebody, and at once. Hamlet’s father also has 
been murdered, but his reason must be satisfied before 
he proceeds to his revenge, and when doubtful proof is 
offered, he waits for proof more relative. 

Bacon's Idola Tribus and Dr. Bain’s illustrations of 


* Bagebet's lASenrf StudUst !!. 437. 
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incontinent endrgy, are mostly examples of unreasoniog 
infeliectuaf acfivity, homed genW^hsations, ui^so^ad 
and Bupcrficnl analof;ies, rash hypotheses Bacon 
quotM “the *Mse of the sceptic in ih^emple of 
Poseidon, who, when shown the offertdgs of those 
who had made voivs in danger and been dehvered, 
and asked whether he did not now acknowledge the 
power of the god, replied “ But ivhete aw they who 
made vows and yet perished?* This man answered 
'rfghtly, eaya Bacon In dreams, omens, rctnbutfons, 
and such like, we are apt to remember wlien they 
__^come true and to forget the cases wheD-.they fail 
If we have seen but one man of a nation, we are 
apt to conclude that all his countrymen are like him , 


we cannot suspend our judgment till we have seen 
more Confident belief, a8 _Pf Bam remarks, is the 
primitive aU itude,oLthe.Jiumair.gtlh<i*''it l8“bnl}^by 
sl ow degrws^that this is corrected by experience 
TKr‘oldja3a^, " Ezp<^ence le^heT fooTs,'’ has a 
meanin g of ita own, but in one sense^t fs the reverse 
of the^truth The mark of a fool Is ’IBaf’hT'rr'not 
tMght experience, and we are all more ‘or* less 
intract^e pupils, till our energies begin to fail. 


Tht Bias cf Happy Hxerase 

1 ^ If an OKupation is pleasant in itself, if it folly 
[satisfies our inner cravjng for '^tion, we^are liable 
to be. b linded/^he re by to its^cotisequences Happy 
exerc ise is-^ he f ool s ^radise ""The fallacy IFes not 
m being content with what provides a field for the 
full activity of our powers to be content in such a 
case may be_the height jof wisdom"^ but the fallacy 
li es in claim ing for our occupation results, benefits, 
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utilities that do not really _attend upon it Thus we 
see subjccts^of study, ong^nally taken up for some 
purpose, practical, artistw, or religious, pursue^ mto^ 
e laborate detail f ar beyond their original purpose, 
“and the highest value, intellectual, spiritual, moral, 
claimed for them by their v^tafies, whe n in^trut h they 
merely serve to consume gi$^ uch__vacanr energy, and 
may be a s heer w aste of time that ought to ^^ther« 
wee employed 

But as I am m danger of myself furnishing an 
illustration of this bias — it is nowhere more prevalent 
than m philosophy — I will pass to our next head. 


The Bias of the Feelings 

This source of illusion is much more generally 
onderstood The blinding and per verting influen ce 
of passion o n reaso n has been a favourite theme with 
^l oralist s ever^since man began to moralise, and is 
acknowledged in many a popular proverb “ Love is 
blind , ’ “ The wish is father to the thought , " Some 
peopleji geese a re all s%vans,’ and so forth 

We need not dwell upon the illustration of it Fear 
and Slotli magnjfy dangers and diHiculties, Affection 
"can see noTmperfect 7 oirTn’*its object in the ejes of 
Jealousy a rival is a wretch From the nature of the 
case we are much more apt to see examples in others ' 
than in ourselves If the^Uength~or this bias were 
properly understood b> everybody, the mistake would 
not 60 often be committed of suspecting bad faith 
conscious hypocrisy, when people are-found practising 
the gro ssest mc onsist^cies, and shutting their eyes 
"'aippflfently'in dehbera^'wllfulness to facts lieldTifideF" 
"TRerr " very noses '^Men are inclined to ascribe this - 
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human weakness to women Reasonm g from feelin g 
js" Taid_Jo_be_jrcmimnc iogic But it la a human 
weakness 

To take one very powerful feeling, the feeling of 
sel f love or self interest — this operates m much more 
subtle ^aya than most people imagine, in waya so 
subtle that the self deceiver, hotvever honest, ivould 
fail to be conscioua of the influence if it were pointed 
out to him When the slothful man saith, There is a 
lion m the path, we can all detect the biaa to his 
belief, and so we can when the slothful student says 
that he will work hard to morrow, or next week, or 
next month , or when the disappointed man shows an 
exaggerated sense of the advantages of a successful 
rival or of his o^vn disadvantages But_6elf interest 
works to bias belief in much^ less^paJpabTe^ays than 
j^hose It IS this bias that acMunts foTthTdifHculty 
that men of antagonistic mUrests have m seeing the 
arguments or believing m the' honesty of then 
'opponents You shall find conferences held between 
capitalists and workmen in which the two sides, both 
represented b y men in capable of consciously dishonest 
ac^n, &il altogether to see the force of each other s 
arguments, and are mutually astonished each at the 
others blindness 


Tht Eta% of CuUotn 

That custom, Jiabits of thought and practice, affect 
belief, -^8 "also generally acknowledged, though the 
strength and wide reach of the bias is seldom realised 
Very simple cases of unreasonmg_^prejudice-wre 
adduced by Locke, who waa the first^to^suggest a 
generaT explanation of them m the “ Association of 
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Ideas” {Human Unitriianding^Va. ii ch^xxxiu ) There 
IS, for instance, the fear that overcomes many people 
when alone m the dark. In vain reason tells them that 
there is nojeal danger ; they have a certain tre;nor of 
^prefrSnsion that they cannot get nd o/^ecaase 
darkness is inseparably connected in their minds with 
images of horror Similarly we contract unreasonable 
dislikes to places where painful things have happened 
to us Equally unreasoning, if not unreasonable, is 
our attachment to customary doctrines or practices, 
and our invincible antipathy to those who do not 
observe them 

Words are, very common v ehicles for the cVrency- 
of "^i s kind p f pr^udice7gobcl~orba'd meanings' being' 
attached to them by custom The powcxjatjvvords in 
this way is recognised m th e prover b ** Give a dog 
a bad name, and then hang h'!m~”. These verbal 
prejudices are Bacon’s liola Fort, ill usions of conveK* 
sation. ' Each of us is brought up in a certain sect oi 
p^^and accustomed to respect ofTlTsK^ou?cerfain 
sectarian' 'or' party ’narbcs, WhigP^^ory, Radical, 
Socialist, Evolutionist, Broad, Low, or High Church 
We may meet a man without knowng under what 
label he walks and be charmed with his company 
meet him again when his name is known, and all is 
changed 

Such errors are called Fallacies of Association to * 
point to the psychological'^^anation This is that 
by force of association certain ideas are brought into 
the mind, andTfiat^hcc'th^ BHTthere, we cannot help 
‘gTvidg’them objective reality For example, a doctor 
comes to 'examine a patient, and finds certain 
symptoms He has latSl^een or heard of many cases 
cf inSSeaza, >ve shall sayj jaBaeasa is svijoing la h«1 
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head. The idea once suggested has all the advantage 
of possession. ~ 

But why IS it that a man cannot get rid of an idea ? 
Why does it force itself upon him as a belieT? Associa 
tion, custom, explains how it got there, but DOt_y^y il 
persists in staying 

*”‘To explain this we must call in our first fallacious 
principle, the Impatience of Doubt or T5elay, the 
imperative inward need for a belief of some sort 

And this leads to another remark, that though for 
conveni ence of exposition, we separate these various 
influences, they are not separated in practice They 
may and ^ten do acf alf iogetheTTlhc Inner Sophist 
concentrating his forces 

■finally, it maj be a^ed whether, seeing that 
illujioQs^are.the .offspring of such highly respectable 
^ualiUea^s exces^of energy^ exc ess ‘ofTeel ing, excess 
of docility, it u a good thin g for man to be disillu 
Jioned The rose colour that lies over the vrartd for 
youth is projected from the abundant energy and 
feeling within disillusion comes with failing energies, 
when hope is “unwilling to be fed”. Is it good then 
to be disillusioned ? The_foregomg exposition would 
Jjc cgtegiously.^vrong if the majority of mankind did 
not resenf^the in^sion of„Rcason and Its o rganising 
li^tenant^Logic But really there is no danger t^at 
this infusion succ eeds to extent of par^ sing 
action and ^destroying feeling, anS u pr^tmg custo m 
The utmost that Lo gic can do is to modify the excess 
of these good qualities by setting fdrthjhe conditions 
p^raiional belie! The student who masters those 
conditions wU soon see the^ practic al wisdom of 
Applying his ^ knowledge only in casrs “wITeTe^the 
ground s of-iationaLbelief. are wit^Tus reach To 
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apply it to the consequences of every action would be 
to yield to that bias of incontinent activity which is, 
perhaps, our most fruitful source of error, 

III,— THE AXIOMS OP DIALECTIC AND OP 
SYLLOGISM. 

There are certain principles known^ j the Xaws of 
Thought or the Ma x^s of Consis tency, They are 
iT ariously expresse d,^ variously ^mon^trated, and 
►•a riously inter prete 3 ,‘'tmrin one fom or another they 
ire often to.be^the_founda_tion of.all.Logic- It 
is even Vaid that all the do ctrines of Deductive or 
Syllogistic Logic may be educed^from them. Let ns 
•alw the most ab stract e xpression of them, and see 
ftow they originated. Three laws are commonly 
^ven, named respectively the Law of Identity^ the 
Law_of ContradictioTr*and'lHe'’L*aw of Excluded 
Mi«le. ”* 

iT The law of Identity, A is A. ^ Socrates is 
Socrates. Guilt is guilt 

2. The Law of Contradiction. A is not not-A. 
Socrates is not other than Socrates. Guilt is not 
other than guilt. Or A is not at once d and not>^. 
Socrates is not at once good and not-good. Guilt is 
not at once punishable and not-punishable. 

3. The Law of Excluded AViddle. Everything is 
cither A or not-A ; or, A is either b or not-^. A ^ven 
thing is either Socrates or not-Socrates, either guilty 
or not-guilty. It must be one or the other: no middle 
is possible. 

"“WTiylay down principles so^obvious, in some inter- 
pretations, and 60 manifestly sophistical in others? 
The'bare forma of modE^'Cb^c have'been "reached 
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by a process of attenuation from a passage m Aristotle’s 
Metaphysics' (ni 3, 4, 1005^- 1008) He is there 
laying down the first principle of demonstration, which 
he takes to he that “ it is impossible that the same 
predicate can both belong, and not belong, to the same 
subject, ■at the same time, and m the same sense ’ * 
That Socrates knows grammar, and does not know 
grammar — these two propositions cannot both be 
^e at t he same tirne, alid 10 the same sense 
pontraries^cannot e'<i8t_toget^r'ln the same subject 
^he double answer Yes and Noc^nbthe’pven to one 
and the same question understood in the same sense 

But why did Aristotle consider it necessary to lay 
down a principle so obvious ? Simply because among 
the subtle dia^Iectidians who preceded him the principle 
tiad tieen challenged The Platonic dialogue Euthy 
deinus^shows the farcical lengths to which such 
quisling was carried The two brothers vanquish 
all'^pponents, but it is by claiming that the answer 
No does not preclude the answer Yes “Is not the 
honourable honourable, and the^base base? asks 
Socrates “That is as I please, replies Dionyso 
dotus Socrates concludes that there is no arguing 
with such men they repudiate the first principles of 
dialectic 

There were, however, more respectable practitioners 

' The first statement of the X.aw of Ident ^ in the form Eta 
tit ens IS ascribed by Ham Iton {Ltciurei, 1 1 91) to Antonias 
Andreas a fourteenth century commentator on tbe lltiafhyttes 
But Andreas is merely eapoundmg what Aristotle sets forth in 
ui 4 1006 a t Ens tst tns does nol mean in Andreas what 
A IS A means m Ham iton 

* Ti yip owri S>ta re ml fii^ Vwipx*"' A5«'»’ttT0i' ry oAry 

sal sari ri avri o5tj| invu*' firrJ jB»fiai»TdTT| Tali' ipX"*' 
hi 3 1005S, 19 33 
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who caTiYSsjed-on-morA^plattsible grounds any form 
into which ul timat e doctrines about contraries and 
c ontradiction s, truth and lalMhood, could be put, and 
thereiore Aristotle considered it necessary to put forth 
and defend at elaborate length a statement of a hrst 
principle of demolistration “Contradictions cannot 
b6th be true of the'^same subject at the same time 
and in the same sense ” This is the 'original form of 
the Law of Contradiction 

The words “ of the sa me subject ,” “ at the same 
time,” and “ in the s^e sensp,’’ are carefully chosen 
to gua^^agams^t jio'ssiBfe" quibbles “ Socrates knows 
gfammar' By Socrates/^ must mean the same 
individual man And even of the same man the 
asserrion m^^bejrue a^ne time and not at another 
Tfiere was a time when Scutes did not know 
grammar, though he knows it now And the assertion 
may be true in one sense and not in another It may 
be true that Socrates knows grammar, yet not that he 
knows everything that is to be knoivn about grammar, 
or that he knows a^ much as Anstarchus 

Aristotle acknowledges that this firs t pri nciple 
cannot. Itself be d emons trated, that w, dedu«d from 
any other iT it la_denied, you ca n onl y, reduce the 
deni^to an absurdity And m showing how to 
‘proceed in so doing, he says you must begin by 
coming to an agreement abou^thejpvprds'^used, that 
th^y’^si^ fy thV sa mTTor one and the other disputaiit ' 
I Hamilton credits Andreas with mamtainuig *' agavtst Ans 
totle, that the principle of Identity, and not the principle of 
Contradiction !$ the one absolntcly first ^Vhlch comes first, is 
a scholastic question on which ingenuity may be exercised. But 
In fact Aristotle put the pnnaple of Identity first in the above 
plain sense, and Andreas only expounded more formally what 
Anstotle had sa d. 
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No dialectic IS possible without this understanding 
This first pnncipie of DiaJectic is the original of the 
I^Taw of Identity While any question as to the 
trutir*of falsehood of a question is pending, from the 
beginning to the end of any logical process the words 
must continue tojie accepted in the same sense 
Words must have an identical reference to things 
Incidentally in discussing the Axiom of Contradiction 
(of w/iatTj? avrK^aacuf) ^ Anslotle lays down what 18 now 
known as the Law of Excluded MiHSIe Of two con 
tradictones one or other must be true we must eitlier 
affirm or denj/ any ane thing of any other no mean 
or middle is possible 

In their origin then these so^alled Laws of Thought 
were simply the first p rinciples of Dialectic and 
Demonstration '’Coo^uti ve ar gum^t “coherent 
ratiocmatfonj is impossible usless they arTtaken for 
gmiTted 

"If we divop:«^ abstract them from their onginai 
application, and consider them merely as laws ^ 
' tKInking _or of being, any abstract expression, or 
^^stration, or designation of them may_^ea 8 ily be 
pushed into antagonism with, other plain truths or 
first principles equally nidimcmary Without entering 
into the perpl^exing and volumindp s dis cussion to 
which th^e laws have been iu^ected" by^logje^ns 
within the last hundred years, ?f little casi^ry is 
necessary to enable the student to understand within 
“what limits they hold good 

Soeratts ts Socrates The name Socrates is a name 

* Mrrii|l Aft Mix^ra aytir 4 xx itriyicri ■)} 

tvKai ivll iriavy Uetii^k ui 7 101I& 33-4 
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for comething to which you and I refer when we 
use the name. Unl ess we haye th e^ame reference, 
we cann^o^hold^any^argument about the thing, or 
make any communication one to another about it. 

But if we take Socrates is Socrates to mean that, “An 
objec^ofjhought or thing is identical with itself,” '*An 
dliject of thought or thing cannot be other ,than itself,” 
and call this a law of^thought, we are met at once by 
a difficulty. Thought, properly speaking, does not 
beginr till we passTieyond the i^ntity of an'Jobject 
“Withntself. Thougfil'b^a^nly^y^n recognise 
the Ijkeness between object and others. To keep 
within the self*identity of the object is to suspend 
thought. “Socrates was a native of Attica,” 
“Socrates was a/wise man,” “Socrates was put to 
death as a t^d^ler of the commonweal “-^.whenever 
we begin to think or'' say anything about Socrates, to 
ascribe any attributes to him, we pass out of his self 
identity into his relations of likeness with other men, 
into what-he has in common with other men. 

Hegelians express this plain truth with paradoxical 
^oint when they say; “Of an^y^Hefinite existence 
oF* thought, therefore,, it may be said with quite 
as much truth that it is not, as that it is, its own 
bare self”.* Or, “ A thing roust other itself ia order 
to be litself”. Contwersialists treat this as a sub- 
versfon of the la^vs o?*IdcntIty.raodw.CQntradiction. 
"^u^TT’iVohly He^lTTun — his paradoxical %vay of 
putting the plain truth that any object has more in 
common with other objects than it has peculiar to 
itself. Till we enter into those aspects of agreement 
with other objects, we cannot truly be said to think at 


*Prof. CairdlH/M p. 138- 



Introduction, 


34 

all. If we Bay merely that a thing is itself, we may 
as well say nothing about it. ‘To lay d^owQhjs-ia not 
-to subvert the Law of Identity, but Jo keep it from 
being' pushecTTo'the'elTtrcmc _o£ appearing to deny the 
La^5f Likeness, ivKTch 7s the foundation of all the 
characters, attributes,' or qualities of things in our 
thoughts. . 

yThat 'self-same objects are like other self-same 
objects, Uvian assumption distinct frotn^the Law of 
Identity, and any mterpretafio n of it that e xcludes 
this jassi^ption is to be repodiated. fiuT'SoeT' not 
the'law of Identity as well as the law of the l^eness 
of mutually'SJcIusfve* idcntilies'^presu^RO^elthat there 
are objects’ self same, like otHers, antr Jifierent from 
■bihers' ? Certiinly ; this is one of the presuppositions 
of'Logic.^ We assume that the world, of which we 
talk and reason is separated into such objects in our 
Cboughfs. We assume that such words as Socraits 
represent individual objects with a self same being or 
substance; that such words as wisdom, humour, ugiinus, 
running, sitting, hers, there, represent attributes, quali- 
Jie8,_charact_era or ^e^icates "of individuals f that 
such words as man represent groups or” classes of 
-individuals. 

'Some logicians in expressing the Law of IdentiQr 
have their eye specially upon the ^objects signified 
by general names or abstract names, man, education * 
"A concept is iden tical ivith the sum of its characters," 
or, “ Clares are identical with the sum of the indt- 
vjd^ds compoiing“th'em". The assumjjtions thus 
express^ed in technical language which will hereafter 

* See Venn, Empirical Logte, i-B. 

C; Hamiltan, Icct. t.; Veilch'i TnsUtuiet of Losie, chaps. 
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be explained are undoubtedly assumptions that Logic 
makes but since t hey are statements joLthe internal 
constitution of some of the identities that words repre 
"iehl'to call them the Law of Identity is to depart 
confusingly from traditional usage.* 

'^Tfjat throughout any logical process a word must 
Signify the ^same_object, is one proposition that the 
object sign ified by a g eneral name i s identical with 
the sum of the individuals to each m whom it is 
applicable or with the sum of the characters that 
they bear in common, is another proposition Logic 
assumes both Aristotle assumetf both but it is the 
•fihTthkt Is historically the onginal of all expressions 
of the Law of Identity in modern text books 
Yet another expression of a Law of^Identity which 
18 really distinct from and an addition to Aristotle s 
original Socrates was an Athenian, a philosopher, an 
ugly man, an acute dialectician, etc Let it be granted 
that the word Soc rates bea rs the_ 8 ame signification 
throughout all these and any number more of predi 
cates^we may still ask ** B ut wha t is it that Socrates 
signifies? “The title Law of iHwtTtyls^ometimes 
"^ven ■ to a thcoiy on this point Socrates is Socrates 
"An individual js ^ le iden tity rann in g through the 
fotahty of its attributes ” ”* Is ffiis not, it'*’may be 

* The Confusion pTobably tnses In Ibis way First these 
laws are formulaCed as lawa of thought that Logic assajpes 
Second a not on ar ses that the selai^ are the onl y postu lates of 
Logic that all Ior ca l__doctrKtc5~c» be evo tv^^ tiotn lEetn 
*Tbird,wben it is felt that more than the id^u'ca! reference of 
words or the identity of a thing with itself most be assumed in 
Logic the Law ef_Ideniity is extended to cover thu further 
tssumpj on. ' 

^'E g , Bosanquet a Legte Ii tvj 
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asked, to confuse * thought^ and being, to resolve 
Socrates into a string of words? No: real existence 
is one of the admissible predicates of Socrates: one 
of the attributes under which we conceive him. But 
whether we accept or reject this “ Law of Identity," 
it is an addition to Aristotle’s dialectical "law of 
identity"; it is a theoQf of the metaphysical nature’ 
of, the identity signified by a Singular nam^.'^’Snd 
tfie samelnayTreTaid oryct another theory of Identity, 
that, " An individual is identical'with the totality of its 
predicates,” or^anolfiM \vavnrp^fing'tKewnvelheory)i 
Individual is a conBdx of gcneiilitles 


To turn next to the Laws of Contradiction and 
Excluded Middle, ’These also may be subjected to 
Ctiuistrj’, making clearer^wbat they assert by shewing 
what they do not deny. 

They do not deny tha t.things change, and that sue* 
cessive states of th<^ame thing may pas^^’nto one 
s^othet’ljy'im'^fceptiWe,^ degrees. A thing may be 
n eithe r here.jiQr^hcre it m ay be o n the p assage 
from hcrT” to there : and, while it is in motion, we 
may say, with equal truth, that it injeither here nor 
there, or that it is both here and there. Youth J^ssses 
gradually int^age, day into night : a given man or a 
■given moment may be on the borderland between the 


/. 

etermin; 


Logicjdoes jiot dcny_Ae existence^onn^etwminate 
margins: it merely lays doivn that for^^arposes of 
«lear com munication and c oherent reasonin g The line 
■mlll^'Be^a^vn somewhere ^tween and iioPiJ. 

1 A differetice, however, must be recognised between 
logical negation jind the negations of co mmon^ thought 
and cornmonjipeech. The latTer are" definite to a 



The Axioms of Dtaltcfw and of Syllogism 


37 


degree with which the mere Logic of Consistency does 
not concern itself To '‘realise this is to understand 
more clearly the limitations of Formal Logic 

In common speech’, Fo^dwy a qoali ty of anything is 
by implica tion to attnbnte to it some other qu ality of 
the same kind Let any man tell methat“the streets 
ofTuch and such a town are not paved with wood,’ I 
at once conclode that they ate paved with some other 
material It is the le gitim ate^efiect. of his . .negative 
p ropositi on to convey this impression to my mind If, 
proceeding on this, I goon to ask* *‘Then they are 
paved with granite or asphalt, or this or that?' and 
he turns round and says “ 1 did not say they were 
paved at all," I should be justified in accusing him of 
a quiblile. In ordinary speech, to deny, one kind of 
pavement is to ass ert p avement of some kind Sum 
lafiy, to deny that So and so is not m the Twenty 
first Regiment, is to imply that he is lo another 
regiment, that he is tn the army m some regiment 
To retort upon this inference He is not in the 
army at all,” la a quibble as much so as it would be 
to retort There is no sudi person in existence ' . 

Now Logic doe s not J at>n armuntofthisamphcation. 
and nothing has contributed more lo bring upon it the 
rep roach of quibblin g In Lop e, to deny a qual ity is 
simply^ tplliec iare a rejiu^aficg^^etween it and ffi 
'sp^ect .le gation 18 rnere s oblati^n, taking away, and 
im plies jipthmg more Not is^entirely indefinite 
IF may cover^anythmg eatcept h 
^Is Logfc then really useless, or even misleading, 
inasmuch as it ignores definite implication of 
ne^tives in ordinary thought and ^eech ? Tn igoor 
'ing thialmplication, does Logic'oppose this implication 
as erroneous ? Does Logic shelt^ the quibbler who 
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(rades opon It? By qo means to Jump to this con 
elusion were b tniauodeistaoding The Fact only is 
that nothing beyond the logical Law of Contradiction 
needs to be assumed for any of the processes ofFonnal 
Xogic Anstotle required to assume nothing more for 
his syllogistic formula:, and Logic has not yet included 
in its scope any process that requires any further, 
assumption “ If not 6 represent everything except 
everything outside then that A is ^ and that A is 
not i, cannot both be true, and one or other of them 
must be true 1 

Whether the scope of Logic ought to be extended u 
another question It seems to me (hat the scope of 
Logic may legitimately be extended so as to take 
account both of thejpositiye implication of negative# 
and the negative implication of positives I therefore 
deal with this ^k;ect w a eeparat^ chapter foUomng 
on the ordina^^doctnaes of.Immediate Inference, 
where I t^to explain the simple Law of Thought 
i^olved When I say that the extension is legitimate^ 

I mean that it may.Jiejnadejtv ithout dep arting from 
the traditional_yiew of Logic aa a practical science, 
conversant with the nature of thought and its expression 
.only m so far as it can provid e practical g uidance 
against jmoneous interpretations and inferences ^ The 
'extension that I propose is in effect an attemp Lto brin g 
wi thin the fold of Practical Logie some of theresuTfs 
of the dialectic of riegel and his followers, such as Mr 
Bradley and Mr Bosanquet, Professor Caird and Pro 
fessor Wallace * 

The logical^ rocesj ea formulated by Aristotle are 

^Bradtsy 0/ LcgK, Bosanqttet Logit or Tkt 

UeT}Moey of KnowUdgt Catrd, Htgtl (in Blackwood • 
Phlloiaph cal Clasi ci) Wallace Tkt Legit ofHtgtl 
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merely stages m tjie movement _of thought towards 
attaining definite conce ptions o? rwUty , To~treat 
their conclusions as positions in which thought may 
dwell and rest, is an error, against which Logic itself 
as a practical science may fairly be called upon to 
guard It may even be conceded that the Aristotelian 
processes are artifi cial stages, courses that thought 
loes”not take naturally, but into which it^ has to be 
^forced for a purpose To concede this is not to con 
ede that the Aristotelian logic is pseless, as long as 
ve have reason on our side in holding that thou ght is 
bene fited and^strengthened agSmst certain errorsTiy 
jasBing through those artificial stages — 



BOOK i. 

THE LOOK or CONSISTENCY. SYLLOGISM ANO 
DEFINITION. 



PART I 


THE ELEMENTS OF PROPOSITION^ 


Cbaptbr T. 


OEKERAL NAMES AND ALLIED DISTINCTIONS 


To discipline us agalast the errors we are liable to 
m receiving knowledge through the medium of 
words— such is'^otve of the objects of Logic, the 
niam object of what may be called the Logic of 
Consistency 

Strictly speaking, we may receive knowledge about 
things through 'sig ns or single words, as a obd, a wink, 
a cry, a call*.a command. But an assec tory sentence, 
proposition, jorjjredicatioo, i s the unit with wh ich Logic 
conge rnsJ.t selfr-^entei Ke !n jrhich.ajBubie ct is na med 
and something is said or predicated about it. Let a 
man onceunderatand the errors incident to this regular 
mode of communication, and he may safely be left to 
protect himself against the errors incident to more 


rudimentary modes. 

^.pro position, whet her long o r short, is. a u nit, 
itj83o^_analysabie unit. And the keyjio^yjlogistic 
. f 
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analysis is the General Name Every_ proposition, 
every sentence in which we convey Enowiedge to 
anotlTer, contai ns a general na tpe or its equivalent 
That IS to say, eyery , proposition may be resolve d 
into a form in which the pre^catejS-A-gcneral name 
jA knowledge of the function of this element of speech 
13 the basis of all logicaTBi^pTuie ThereTore though 
we must “always remember that the proposition is 
the real unit of speech, and the general name 
only an analytic element, we take the general name 
and Its allied distinctions in thought and reality 
first 


llofistiT 


How propositions are analysed for syllofistic 
purposes will be shown by and by, buv we must 
first explain various technical terms that logicians 
have devised to define the features of this cardinal 
element The technical terms Class, CoNcSFfT 
I Notion. Attribute, Extension or "UENOTATloTir 


' iNTSNSiq w'^iSokKOTATION, GEi^si^'§P*^lEs‘, I^ IFPER 
BNTiAjSiNoi^f^KAM^'CoXLBCTivB'NAiisr’ A bstract 
I^AME, all centre rounJif""""" 

A genera ! name.is. a name ap plicable to a number 
o^different things on the_ growd of some Jikeness 
among the m, as mon, ratepayer^ mar of courage, 
man who fought at Waterloo 

From the examples it will be seen that general 
name logically is not necessarily a single word Any 
word or combina^n of words that serves a certain 
function 18 technically a general name The difieient 
ways ormaking m common apeech the equivalent of 
a general name logically are for the grammarian to 
consider 

In the definition of a general name attention is called 
to two distinct considerations, the individual c^ijects to 
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each of which the came^ applicable, and the points of 
resemblance amon g the m, in. virtue of which they.have 
a_£onimoiunam6> For those distinctions there are 
technical terms. 

Ctia8§ is the technical term for the o bie^ctSj^jfferent 
vet ag reeing, to each of which a general name may be 
jpplied. 

The points of resemblance are called the common 
attributes of the class. 

A class may be constituted on one attribute or on 
several. Ratepayer^ woman ratepayer^ unmarried woman 
ratepayer; soldier, British soldier, British soldier on 
foreign service. But cveiy.Jndixidual to which the 
general name can be applied mustjpossess the common 
a ^bu te or attributes. 

These common attributes are also c ajled the Motio n 
of the class, inasmuch as it is these that the mind 
notes or should note when the general nameis applied 
Concept is a synonym perhaps in more common use 
than notion ; t he" ratio'ifalerbfl hl s'ter m (derived ‘from 
eon anSTca/ere, to take or grasp together) being that it 
is by means of the points of resemblance that the 
individuals are grasped or held together by the mind. 
These common points are the one in the m^yfthc 
same amidst the different, the identity sign ified J ^y the 
c ommo n_name. The name of an attribute as t hou ght 
without reference to_any^indiyidjjal or class 
ppssess_ing_itj is called ^an Abstract name. B v con- 
tradistincUon, t he nam e of an in dividual p r^a^lass is 

Techniwil terms ate wanted also to es^press the 
relati qin_j3f the.,jndtyidoals .and.j he'"attribut esjQ^he 
general name. The individuals jointly ^are_ sppkeni of 
as th e Denotation, or Ex tensi on or Sco pe of the 
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gama; the_commQn.attnbate8 aa Jts Connotation, 
IHtenaion,.ComprehenBlon, or Ground. The whole 
denotation, etc , is the class; the whole connotation, 
etc., IS the concept.* 


1 It baa been somewhat too hastily asinmed on the authority 
of Mansel (Note to Aldnch, pp t6, 17) that Mill inverted the 
tcholTstic tradition in bis use of the word Conncfaltvt Mansel 
puts bis statement doubtfully, and admits that there was some 
licence in the use of the word Connotative, but holds that in 
Scholastic Log c an adjective was eaid to ■* signify pnmanlf the 
attribute, and to connote or stgmff uepndonty {rptfrtiftalyttr) the 
subject of inhesion " The truth is that Mansel's view was a 
theory of usage not a statement of actual usage, and he had good 
leason for putting it doubtfully 

As a matter of fact the history of the diitmttlon follows the 
umple type of increasing precision and complexity, and Mill was 
in strict accord with standard tradition By the Nominalist 
commentators on the Summu>« of Petrus Hispanus certain names, 
adjectives grsmmaticalfy. are called Connelatxva as opposed to 
Abtolula, simply because they have a double function White it 
connotative as signifying b^ a subject, such as Socrates, of 
whom ‘‘whiteness ' is an attribute, and an attribute “whiteness”, 
the names “Soaates” and ‘‘whiteness" are Absolute, as having 
but a single signification Occam biiuelf speaks of the subject 
as the primary signification, and the attribute as the secondary, 
because the answer to "What is whitef " is “Something informed 
With whiteness," and the subject is in the nominative case while 
the attribute is in an oblique case (Logie, pact 1 chap x) Later 
on we find that Tataietus {Expottlto m Summutar, ad 1501), 
while mentioning (Tract Sept Z>< Appiltatunibui) that it is a 
matter of dispute among Doctores whether a connotative name 
eennelat the subject or the attribute, is perfectly explicit in his 
Own definition, "^Terminus donnotativus est qui przter Ulud pro 
quo supponit connotat aliquid adjacere vel non adjacere rei pro 
qua supponit" (Tract Sept Dt SupfosiUonibus) And this 
remained the standard usage as long as the distinction remained 
in logical textbooks We find ii,,veiy clearly expressed by 
Clicbtoveus, a Kominalist, quoted aa an authority by Cuthutmi 
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The limits of a “class” in Logic are fixed by the 
common attributes. Any individual object that 

in b!s Gjimnastum SfeevlaUpum, Pans, 1607 (Vt Tenninonm 
Cognilttme, pp jS-q) Terminus absolutua est, qui solum illud 
pro quo in proposiUone supponit, significat Connotauvus autem, 
qui ultra idipsnm, aliud Impotut.* Thus man and animal ate 
absolute terms, which simply stand for (supponunt pro) the things 
they signify White is a connotative name, because “ it stands 
for (supponit pro) a subject in which It is an accident and beyond 
this, still signifies an accident, which is in that subject, and is 
expressed by an abstract name” Only Chchtoveus drops the 
verb eannotal, perhaps as a disputable term, and says simply ultra 
mfortat 

So in the Port Royal Logie (z66a}, from which possibly Mill 
loob the distinction noros qm slgnifient its choses comme 

aedifi^es, marquant premibreinent et directement la chose, quoi 
que plus eonfus^ment, et indirectement le mode, quoique plus 
distmctement, sent appelfs ai(ireri/s OD eonnolal/r, comme rond 
dor, juste, prudent” (part i chap it.) 

\lhseLiiilU d wa sjtot to invert Scholastic utag e.b ut to reviv e 
the~ 3istinction and ex^nd tbe wordcoTWt atiye.t o general name s 
'on' tEe ground that the^also'import^ tlie possession of attnbate$> 
The word has been as firoitful oF meticulous discussion as it was 
In the Renaissance of Logic, though ths'^ound has changed. 
The point of Mill s innovation was, pre mising th at^n eral names 
are not absolute but are applied in vi rtne^f a mean ing, to put 
^enuih'aSsIon'3hMlcrea n7ng M thi^c ardi nal conside ration What 
he called the connotation had dropped out of sigbT as not being 
required m the Syllogistic Forms This was as it were thc'^oint 
at which he put in his bora to toss the prevalent conce^on of 
Logic as Syllogistic y'' 

The real drift of Mill a tnoovation has been obscured by the 
fact that It was thr Syllogism, 

whereas its real jisefulness ^and sig niScaocc.>betongs.. not to 
Syllogism firifie strict 8en8e_b m to Definitio n He added to 
the confusion by trying to devise forms of Syllogismjiased o3 
connotation, and by discussing the Axiom of the Syllogism from 
this pSmt of view For ^Uogtstic_putposes, as we shall see, 
ArisfoUe s forms areycdect, and his conception of the proposition 
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possesses these is a member The statement of them 
13 the Defini tion. 

To predicate a general name of any object, as, 
“This IS a cat,” “This is a very sad affair,’ is to 
refer that object to a class, which is equivalent to 
saying that it has certain features of resemblance with 
other objects, that it reminds us of them by its likeness 
to them Thus to say that the predicate of every 
proposition is a general name, expressed or implied, is 
the same as to say that every predication may be 
taken as a reference fo a class 

Ordinarily our no tion ^o r con cept of ^e.„c ommon 
features signified by general^^namesTs-va^e and-hazy 
The business of Logic.is to m»ke^»henl^ear It is to 
this end that the individuaT^jects of the class are 


ui extention tbe only correct cooceytion Wbeibet tbe centre 
of gravity in CQnmten ^_LD pc_ghmi1ii_nct >e shifted hack 
Gram Syltogi am to De finition, tbe latter being the true centre 
of 'caniisTetiey, is anouret question Tbe tendency of Mills 
polemic was to make this change And possibly the secret ol 
the support it has recently received from Mr Bradley and Mr 
Boianquet is that they, following Hegel, are moving in the 
seme d rection , i 

In effect Mill s doctrine of Connotation^elped to £z a con 
eeption of the general name first dipify^ggested by Aristotle 
when be recognised ■tbat-namcs.j? gen era and species signify 
Quality, in showing what sort a thing is Occam carried this a 
step farther towa^sjtleai light by Including arnong Connotative 
Terms si^h genejaLnames as *‘monk names of classes that at 
once suggest a definite attribute The third step was made by 
Mill m extending the term Connotation to such words as “ man,’ 
“horse’’ the Infimtt Sptats of the Schoolmen, the Species of 
modern science 

Whether connot auon w as the bes t term to use for this purpose, 
rather thaa^xtensiori, maylK questioned 'but at least it was in 
the line of tradition through Occam 
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sunmoned before the mind. In ordinary thinking 
^^efe J8 no definite array or muster of objects: when 
%ve think of “dog" or "cat," “accident," “book," 
“beggar," “ratepayer," tve do not stop to call before 
the mind a host of representatives of the class, nor do 
we take precise account of their common attributes 
The conc eptjofJ*hous&!^ia.what all houses have in 
c omm on. To make this explicit would '*bfi no easy 
matter, and yet we are constantly referring objects to 
the class “house". We shall see presently that if 
we wish to make the connotation or concept cleat we 
must run over the denotation or class, that is to say, 
the objects to which the general name is applied in 
common usage. Try, for example, to conceive clearly 
what is meant by house, tree, dog, walking-stick. 
Yo^ think of individual objects, so-called, and of what 
they have in common. 

A class may be constituted on one property or on 
many. There are several points common to all 
houses, enclosing walls, a roof, a means of exit and 
entrance. For the full concept of the natural kinds, 
men, dogs, mice, etc., we should have to go to the 
natural historian. < 

Degre es^pf g eneralltj. One c lass is saidjo 
higher g ener ality than another when iflnclu^es* that 
Other and fimre. Thus aolmal includes man, dog, 
horse, etc.; man includes Aryan, Semite, etc.; Aryan 
includes Hindoo, Teuton, Celt, etc. 

The technical names for higher, and Jower^classes 
ar^Oenns and Species. These terms are not fixed as 
in Natural History to” certain grades, but are purely 
relative one to another, and movable, up and down a 
scale of generality. A class may be a species 
relatively to one clasSf which is above it, and a genus '< 
4 



50 Tit Eleminls cf ProponUom 

relativeJy to one below it Thus Aryan is a species 
of the genus man, Teuton a species of the genus 
Aryan 

Ir^the epaded^ciivisiona of Natural History genus 
a^d spectSs are fuc ed n ames for'beftain grades Thus 
Ver^hmtes form a “division'’ , the next subdivision, 
er^Mammals, Birds, Reptiles, etc ,i 8 called a “ class 
the next, eg^ Rodents Carnivora, Ruminants, an 
“order* , the next, tg Rata, Squirrels, Beavers, a 
“genus* , the next, Brown rats, Mice, a 

“ species". 


Vertebrates (division). 

Mammals, Birds, Reptiles, etc (class) 
Rodents, Ruminants, Carnivora, etc (order) 
Rats, Squirrels, Beavers, etc (genus) 

Brown rats, Mice, etc (species) 

If we subdivide a large class into smaller classes, 
and, again, subdivide these subdivisions, we come at 
last to single objects 

Men 

_j 

Europeans, Asiatics, etc. 


Englishmen, Fjeachmen, etc, 
1 ' ' 


John Doe, Richard Roe, etc. 



Gtneral Names and ABiei Distinctions. ^ 51 

A table of higher and lower classes arranged in order 
has been known from of old as a tree of division or 
classification. The following i s Porphy ry’s “tree": — 


Incorporeal 


(Living Being) *. ^ 


i Insensible 


« * (Man) ' 

I" ^ ‘ 

Socrates, Plato, and other individual*. 
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The_5ingl«_ objects ^are^callcd Indisidaals, be cacs e. 
the^ivision cannot be earned farther The highest 
class IS technically the Senm^nm Genus, or Genus 
generalisssmum , the next hlfi^Ics^^5ss fo any species 
18 the Proximum Genus; the lowest group before jou 
descend to mdivtSuala is the Inflma Species, or Species 
spictahssima 

The attribu te or att nbutes whereby a species is 
distin guishe d from other species of the same genus, is 
called Tts'^ifferentla or differcntlm The various 
species of houses are diflercntiatcd by their several 
uses, dwelling house, town house, warehouse, publ^* 
house Poetry is a species of Fine Art, its difTeremia 
being the use of roetrirfTlanguage m its instrument 
A lower class, "in'^icated by the name of its higher 
class quahhed by adjectues or adjective phrases 
expressingits differeatial property or properties, is said 
to be described per genus et ^fferentiam Examples 
Black bird,’ “ note book," clever man," “ man o! 
Kent," " eminent Gntish painter of marine subjects ’> 
By giving a combination of attnbutes common to him 
with nobody else, we rMyjiaiiow-down thejipphcation 
of a name to an individual "The CommandeFin 
Chief of the Bntiah forces at the battle of \yaterloo " 
Other attnbutes of classes as divideJ^nd defined , 
hav e rece ived t'*chnical name^^ 

An attnbut^ommon to all the individuals of a 
class, found in that class only, and following from the 
essential or defining attributes, though not included 
among them, is called a Proprium. 

An attnbute that belonga to some, but not to alt, or 
that belonga to aTTTHut la not a necessary consequence 
of the essential attributes, is called an Aooldent. 

The clearest examples of Propna are found in 



General Namts and Allied DisHncii»ns. 53 

mathemati cal figures. Thus, the defi nin g property of 
an equilateral triangle Is the equaIity,ofJh^iIdes: the 
equality’of the angles Is a proprium. That the three 
angles of a triangle are together equal to two right 
angles is a propnum, true of all triangles, and_d edocible 
' from th e essential properties of a Jnangle. / 

I Outside""hralhem'alics‘,'iPis not easy to find fropria, 
that ^tisfy the three conditions of the definition. It 
Is a^useful exercise of the wits to try for such. E<fu> 
utility — an example of the proprium in medisval 
rtext'booka — is common to men, and re sults from man's 
essen tial constitution ; but it ts not peculiar ; other 
animais^w ’educablcT ThaLjnan.coolcs^his food'lj 
probably a genuliie proprium. 

That Kors|r%n 3 ’?ddi'n Thibet: that gold is found 
in California: that ctergymM wear white ties, ace 
l^mples of Accidents. I/eani iDg..is^n actidut.m 
>^an,. thoug h. ed ucability js,a. proprium. » 

\ VVhat is known technically as an Inseparable 
Accident, such as the black colour 'of the crow or^e 
‘EIBiopian, is not easy to distinguish from the Pro- 
iriuoT.'’ It is dist inguished 
seducibility from the essence.* . ~ 


^ The hUtoiy of the deSatdoa of the Pn^rivin is an example of 
tbe tendency of distinctions to become more mlnote and at the 
tSie~Ume~m oie pi^d Seless. fvitCtoCte's*n?9r was an attiibute, 
such as the laugh of the man or the bark of the dog, common to 
all of a class and peculiar to the class tonvntt omnl soli it 
stmftr) yet not comprised uitbedefinltion of the class. Porphyry 
recognised three varieties of Dm besides this, four in 'all, as 
follows: — (r) an attnbute peculiar to a species but not^possessed 
by all, as knowledge of medicln^ot geometry; (2) p^sessed by a 
whole species but not peculiar to it, as being a biped in man ; (3) 
peculiar to a species, and possessed by all at a certain time, as 
'tarrung giey’in dih age"; 'U; Xna«lid-s'*'prepnam,‘*- pecduar'anii 
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Accidents that are both common and peculiar ate often 
useful for distinguishing members of a class Dis tinc* 
tive dresses or b^es^, such as the gown ota student, 
the hoQ ifof a D D , are accidents, but mark the class of 
the individual wearer So with the flours ot Howets 
'c/nus, Speaest 'Differentia^ Propnum^^xi^,-~Atadens 
]Ravc -bep F!!.Vn0 WT^,sinca^^^my ol l^o^hyry as the 
FivE^REDicABLES Thqr ate re'a 11 v~ only temTs used 
in dividing and defining We shall return to them 
and endeavour tp show that they hav e no signifi cance 
except with reference to fixed schemes, scientific^or . 
popular, of Division or Classification 

Given such a fixed scheme, very nice questions 
may be raised as to whether a particular attribute is 
a defining attribute, or a propnum, or an accident, ot 
an inseparable accident Such ques tions.a flbrd great 
scope for t he exercise of .the. analyti c inte llect. 


We shall deal more particularly with degrees ol 
gcnprahty when we come_ to .Definition. This much 
b« been necessary to explain an unimportant but 
much discussed point m Logic, what is known as 
^he inver^ jatiation of Annotation and Dei^ation 
Coaptation and Denototion are often said to vary 
mversj:lyiin_guantity Thelarger the connotati on _the 
M^etJhe^enQUtum,-aiid.iKe_z!e«a With certain 
qualifications’the s^ement 13 correct enough, but it 
IS a rough compprldious way of expressing the facts 
and_it Jieeds jijd^ficatton 
The main fact to be expressed is that the more 


poBietsed by aU, as rjsibility The idea of the Pfoprium as 
dedocible from or conseqoent on the. essence would seem to 
have originated tn the desire to find something common to aU 
Porphyry ■ four vaxieiiei. 
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general a name is, the thinne r^i s its meanin g. The 
wi 3 ef_the scope, the ^shaUawee -the g round. As you 
rise in the scale of generalit y, _your_classes _^are .wider I 
but the number of common attributes is less. Inversely,* 
the name of a species has a smaller denotation than| 
the name of its genus, but a richer connotation. FruiU 
tree applies to fewer objects than /r«, but the objects 
denoted have more in common : so with apple and 
fruit-tree', Rihston Pippin and apple. 

Again, as a rule, if you i ncrease the co nnotation you 
contract th e area within whicn me nam^ inapplicable. 
Take any group ot Things having certain attributes in 
common, say, men of ability: add courage, beauty, height 
of six feet, chest measurement of 40 inches, and with, each 
addition fewer ind ividuals are to be found possessing 
all the common attributes. 

This is obvious enough, and yet the expression inverse 
.• variation is op^ to obje^uoo. Fojr^ the denotation may^ 
^lOcreased-T^ swe without affe<^ing me connotation.) 
The birth of an aniniarmay be said to increase the* 
denotation : every year thousands of new houses are 
built : 'there are swamrS^ of flies in a hot summer and 
few in ‘a cold. all the time the con notation of 

animal, house, or fly remains t he sam e ; tEe word^does 
‘ not change its meanin g, 

' It IS obviously tv roDg to say that t hey vary in inve'rse 
proportion. Double or treble the numberof attributes, 
and you do not necessari ly reduc e the __denotation by 
one half or one-third. 

^^It is, in short, t he meaning or connotation that is 
the main thin g. Tfiis determines the appliau on of a' 
\vbrd. As' a'riile if you •increase m eaning, y ou'restrict 
...scope. Let your idea, notion, or concept of culture 
^Tjc a knowledge of Mathematics, Latin and Greek: 
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yoar men of culture will be more namerous than if you 
require from each of them these qualifications plus a 
modern language, an acquaintance with the Fine Arts, 
urbanity of manners, etc 

It IS tust possible to increase the connotation ivithout 
deceasing tne denotation, to TfiTcten or deepen the 
Co ncept without BlmThishing the class ~*TEIs is possible , 
only when t wo propert ies are exactly co exte nsive , as 
equfiaterality and equiangutanty in trlanglesr^ 
^Singular andFropTt'NamM Proper or Singular 
name is a ria^ usecQo de^gnate an individual Its 
function, as distinguish^m^ that of the general 
name, is to be used purely for the_purp ose of disti nctive 
refere nce 

A man is not called Tom or Dick because he is like 
rji certain respects to other Toms or other Dicks The 
Toms or the Dicks do n ot fo rm a logical class The 
names are^iven pure VTor purposes ofBf stinct ion, to 
'single out an indiv idual subject The ^ral^ce^ivalent 
"Kr a^roper name, oAriwp* a~mark,’' “ a sign post," is 
a reco gnit ion of this 

In the expressions "a Napoleon, “a Hotspur, 'y* a 
Harry," the names arc not singular names logiwlly, 
but general names logically, used to signify the posses 
sion of ceilaio attribute s y 

A man may be nickjtamed on a ground, but if the 
name sticks and^ otten used, the original meaning is 
forg otte n. If it suggests tHe~inaiviQu¥nn any one of 
Tiis qiialities, any point m which he resembles other 
individuals, it is no longer a Proper or Singular name 
logically, that is, in logical function That function 
IS fulfilled when it has called to mind the individual 
intended. “ ~ 

fto ask, as la sometimes done, whether P ;-np er n am^s 
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ate coonot a tive o r jenot atiye, .i.8. mere ly^a_conf usioa of 
language. The distinction between connotation and 
denotation, extension and intension, applies only 
^o general names. Unless a na me_ is^gene^l, 
has_ neither extension nor intensio n . L a _ Jroper..of 
gipgil!ac, name IS es sentially j he opposit e of ^a^g eneral 
ijame and Jias.neitherji^e one^or^the pthcr^ 

A nice distinction may be drawn between Proper 
and Singular names, though they are strict synonyms 
for the same logical function. It is not essential to 
the discharge of that function that the name should be 
stnctly appropnated to one object There are many 
Toma and many Dicks It is enough that the word 
indicates the individual without confusion in the 
particular circumstances 

This function may be discharged by words and 
combications of words that are not Proper m the 
grammatical sense. “This man,” “the cover of this 
book,” “ the Prime Minister of England," “ the seer of 

1 It IS a plaosible contention that to the case of the Singular 
name the extension is at a mtoimum and the intension at a 
maximom^t^ CTtension being on e^iadividua], and^the in tension 
the toulkl^f his sttiiboies But this is an in exact andTonfused 
"nse-of'^ords a n ame dow not^tnid bey^n^ The^ndivIdgal 
except when it is used to one or more of his prominent 

qualities, that Is, is used wth^e lunction of a general name 
TE?*r.r tension of a S ingular name is rero it has no extension 
Co the oiII£ftl3Btf7Trf0g'£estsrin its iunct>on*aralSing^^ name, 
no properties or qualiti es , it supgests onl y a subject , 1.# , it has 
no intension "The ambiguitj of^e term Denotation helps the 
con fusTg a in the case of Singul a r rta m esT' “ Denote ’ in common 
speech me ans to indicate , to distinguish But whed liirDS|ic“we" 
py inal a general name denoie^^dmduals, we have no thought 
of indicating or distinguishing we mean only that it is applicable 
to uy^e. Without respect of indmdaals, either m predication or 
»dlihetic desenouon. 
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Chelsea," may be Siogolar fiatnes as much as Hoaolulu 
or Lord Tennyson 

In common speech Sing^ular names are ^oftc n 
manufactured ad hoe by takmg a general name and 
^narro wing inown b y^uw ^i^e q uali fications, till it 
applies only to one individual, as “The leading subject 
of the Sovereign ofTngland at the present time”. If 
It so happens that an individual has some attribute or 
combination peculiar to himself, he may be suggested 
by the mention of that attribute or combination . — 
“the inventor of the steam engine, " “the author of 
Hudibras ", 

H^e such names a connotation ? The student may 
ex^^se hi 5 >vlts on t he question It is a nice one, an 
rekMllenTaubject of debate Briefly, if we keep rigid 
shold of the meaning of connotation, this Sin gular name 
ha s non e The combination is a singular name onlj 
wKeiTtfls the subject of a predication or an attribution, 
as in the sentences, “The position of the leading subject 
of etc , IS a difficult one,” or “ The leading subject of 
etc, wears an eyeglass". Iq such a sentence as 
“So and so is .the leading subject of etc," the 
co mbined j ia me has^ coonotati pn^ ^^ut-then iQ S-a 
g eneral, and no t asm^arTiSine 
** 5 pU ec tiv? ~II atnes, "as dis^guished^from^Jacne^al 
Names A collective name ii^a-liame.for.aJiumberxt 
simil a /units taken as a .whoI»-rk namejoc-a-totahty 


of simil ar units, as army, regiment, mob, mankind, 
p^Tinony, personal estate 

I A group or collection designated by a collective name 
IS 80 far like a class that the individual objects have 
something 1^, common they ^are not heterp^neou s 
but homogeneo us A mob is a collectior^f human 
"Tettfg's' 7 a iegimeht of soldiery ; a library of books. 
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The diatmction Hes i n,th!8^ t^at^wh^ever Je said 
of a coU ective .name Js said about the goUection as a 
\yholej_and does p ot appl^ to each in div idual ; what' 
ever is said of a general name applies to each 
individual. Further, the collecti ve name ca n-.»be 
prcdjcated-Only-of-the w hole g roup, as a^hole ; the 
genetal^-nai pe is p redicable_o{__ea.ch. dist^ii^vely* 

" Mankind has been in existence for thousands ol 
years’,” “The mob passed through the streets.” 
In such expressions as *' An honest m^n'*^ the noblest 
work of God,” the subject is fun^^ally a collective 
name. ^ 

A collective na me mav_be u ^d as a g eneiaLname 
wKen it.isjexledded,on the^roun^of^wh'it is common 
to all .aach..t^Utie3.jia ,it designates. “ AlT excited 
molTis dangerous’,” “An army without discipline is- 
useless,” The collective name Is then “connotative" 
of the common characters of the collection. 

Mftterlal_ og Sabatantlal Karnes. The question 
has been raised whether names of material, gold, 
water, snow, coal, ate general or collective singular 
In the case of pieces or bits of a material, it is true that 
any predicate made concerning the material, such as 
“ Sugar is sweet,” or "Water quenches thirst, ".applies 
to any and every portion. But the separate portions 
are not individuals in the whole signified by a material 
lame as individuals are in a class. Further, the name 
?f mat erial cannoniejiredicated of a p ortion as a class, 
jame can be of an .in dividu al. 'We cannot say, “ This 
a a sugar ”. When we say, “ This is a piece of sugar,” 
su gar IS a collective j arne-for-»the~wbofe material. 
There are probably wo gds n p-th n border[an~ d~l>etween 
general names and collective namis. In such expres- 
siona as “ This is a coal ,'* " The bonnic water o’ Uric,” 





distinct ion in mode of predicat ion. We may use 
concrete names or abstract n^es at our pleasure to 
express the same meaning. To say that “John 
is a timid man" is the same thing as saying that 
“Timidity is one of the propertjes or characteristics 
or attributes of John ’ . “ Vnde and cruelty generally 
go together; " " Proud men ate generally cruel men.” 

General names are predicable of Individuals because 
they possess certain attributes: to predicate the 
possession of those attributes is the same thing as tol 
predicate the general name. 

Abstract forms of predication are employed in 


common speech quite ss frequently as concrete and 
are, as we shall see, a g reat source- of.ambigtit^.aod 


conf ^ibn. 


is ondoabtcdly u mscb coanotatiTt as an adjecrm. The 
word Sttieifutt bss the ssnie meaning as Svett: it indicates or 
signifies, conve)^ to the mind of the reader the same attribute : 
the only difference is that it does not at the same time indicate a 
lobject in which the attribute U found, es tvttf afifU. The 
meaning is not renncted. 




Chaptra U- 


THE SYLLOGISTIC ANALYSIS OF PROPOSITIONS 
INTO TERMS. 

I.->-TRe Bars Analytic Forms. 

The word “ term ” is loosely used as a mete synonym 
for a name : strictly speakinf', a tenn (opo;, a boundary) 
is one of the parts of a proposition as analysed into 
Subject and Predicate. In Logic, a term is a technical 
word in an analysis made for a special purpose, that 
purpose being to test the mutual consistency of 
propositions. 

For this purpose, the propositions of common 
speech may be viewed as consisting of two Terms, a 
liokwotd caUe .d^the_c oj>uU, (positive or negative) 
expressing a relation between them, and certain 
symbols of quantity used to express that relation 
more precisely. * ♦ 

Let us indicate the Subject term by S, and the 
Predicate term by P. 

All propositi ons may _be.Analy6ed into one or other 
of four forma 

All S is P, 

No S is P, 

Some S is P, 

Some S is not P. 

(«») 
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All S » P IS cal led the Ul^exsal MrmatWe, 
and IS indicated by the Bymb(3'li {the^first •vowel'of 
Affirmo) 

No S 18 Pi s called the Umrersal NegatiYO, symbol 
E (the first vowel of Nego) 

Some S 13 P 18 called the Particular AfQrmatiye, 
symbol I (the secoi^vowel of ->■ 

Some S IS not P is called the Particular Kegative, 
symbbrO (the second ^wel of ” w 

The distinction be tween Universal and Particular 
IS called a distinction in Quan tity; between AiBrma 
live anif ‘Negative, "a distipct ion in Q uality, A and E, 
I and 0, are of the same quantity, but of difierent 
quality A and I, E and O, same in quality, different 
m quantity 

In this symbolism, no provisionj s roade^r expres 
sing de grees of part icular quanti ^ Some stands for 
any number short of all ~ it may be one, few, most, 
or all but one The debates m which Aristotle s 
pupils were interested turned mainly on the proof or 
disproof of general propositions , if only a proposition 
could be shown to be not universal, it did not matter 
how far or how little short it came In the Lo gic jf- 
PfobabiliU , the degree beco me 3__pf_i mportance 
"^"Uistinguish, in this Analysis, to avoid subsequent 
confusion, between the Subject and the Subject Term, 
the Predicate and the Predicate Term The Subject 
IS the Subject Term quantified in A and E,* "All S 

* For perfect eymmetry, the form of E shoold be All S u not P 
"No S it P " IS adopted for B to avoid confl ct with a form of 
commoD speech In which All S u not F conveys the meaning of 
the Paitlc^ar Negative AU advices are not safe does not 
mean that safeness is denied of aU advices hot that safeness 
cannot be aSSimed of all, , Not all advices are safe , some 
are not. 
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in I and 0 , “ Some S" The Predicate is the Prcdi 
cate Term with the Copota, positive or negative m 
A and I, “is P”, m E and O, “is not P" 

It IB important also, m the interest of exactness, to 
note that S and P, with one exception, represent 
general names They are symbols for classes P is 
80 always S also except when the Subject is an 
individual object In the machinery of th e Sy llogism, 
predications about a SmguTar term arejreated as 
“Tlniversal Affirmatives “Socrates is a wise man" 
IS of the form All S is P. 

S and P being general names, the signification of 
the symbol “is* is not the same as the “is” of 
common speech, whether the 8ub3lantive"verb_or the 
verb of incomplete predication In the syllogistic 
fo'rm>"l*'Js .'. mea ns m eontaintd tn, “ is not," ts Ml 
eentatned tn 

The relations between the terms in the four forms 
are represented by simple diagrams known as Euler’s 
circles 


1 2 3 4 5 



A A I&O E I? 


Diagram 5 is a purely artificial form, having no 
representative in common speech In the affi rmations, 
of common speech, P is alway8^a_jterm of greater 
extent^han S 

No 2 leprcscnta the special case where S and P 
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are MfiaStensive, as m All equiangular tnano^®^ are 
equilateral 

S-andJP bein g g eneral name s,, the> are 
distributed whe n the ptopo&i tton"ap plies 
their whd le e'xteht/tHat Ts 7 wb en^.tli^r^ i^*of?^5Sy5^^ 
eyefy" individual m tKe _clasa 

I n_ K , J ba —Univers al Negative, both te £5Ig^^^ 
distributed '* No S is P *’ wholly excludes ibe two 
classes one from the other, imports that 
individual of either is in the other. 

I n_A».S 13 distribut ed, but not P S is 
P, but nothing is said about the extent of P bryo^d S 
Iji.O, S IS u ndi3tt ibuted>. Ejis>iijStrihuted A 
S IS declared to be wholly excluded from P, 

^ I, neither S nor P is d istributed , 

it wll be seen that th^re dicate ter m o? a,^^®hve 
proposition is always distributed, of an AfB{P®^*ve, 
always undistributed ^ ^ 

A little indistinctness m the signification 0 / P^crepi 
into mcdisval text boobs, and has tended tOjpo^^'^se 
modem disputation about the import of 
Unless P IS a class name, the ordinary of 

distnbution is nonsense , and Euler s diagt^^us are 
meaningless Yet many wnters who adoPt both 
follow mediaval usage in ireatiog P as the 
of an adjective, and consequently “is” as •dentical 
with the verb of incomplete predication in common 
speech 


It should be recognised that these s,y Jlogist*® forms 
atejiuTcly^Ttificial, mveuted-fa r _a pu^sery^^ ^^y 
:he simplj ficXtfon of s^logi$mg Anstotle' indicated 
he” precise usage on ^^^Iwcir his syllogism based 
5 
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{Prior Analytics, t i and 4) Hfs form * ior AH S ts 
P, 18 S IS wholly m P , for No S is P, S is wholly not 
m P 'His copula is not "is, but "is m,’ and it is 
a pity that this usage was not kept " All S is m P 
would have saved much confusion But,j 3 oi^less 
for the sake of sitnphcity, the besetting sm of tutorial 
handbooks, All S is P crept injnstead illustrated by 
such examples asf “AIT men are mortal 

Thusthe* is ofthesyIJogistjcforin*liecamec£>nfused 
with the “is . orVdmmon speech and the syllogistic 
view of predication as being equivalent to inclusion in, 
or exclusion from a class, was misunderstood The 
true Aristotelian doctrine is not that predication 
consists in referring subjects to classes, but only that 
for certain logical purposes it may be so regarded 
The . sy llogistic. .form s are artificial forms They 
were not origmalb^mteiLd ed to represent the a ctual 
processes .of thought expressed in common speech 
To argue that when \ say “ All crows are black, I 
do not form a class of black things, and contemplate 
crows within it as one circle is within another, is to 
contradict no intelligent logical doctrine 

The rc wt/< 5 l the co nfusion liesTh quotin g se ntences 
from common speech as exar^les of the logical forms, 
forgetting that those forms are purely artificial 
" Omnis homo est mortalis, “ All men*a 7 e mortal, 
IS not an example formally of All S is P P is a 
symbol for a aubstantive^ord or combination of 
words, and m ortal is _a n adjective Strictly speaking, 
there IS no formal equivalent in com mon sp eech, that 
18, in the forms of ordinary use— no strict gr^matical 

* Tlis most precise form 1 eliDiild say for m P is pred cated 
of every S he virtually foltoxrs common speech 
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^onnal^equivalent — for the syllogistic propositional 
symbols. We can make an equivalent, but^it is not 
a form that"men would use in ordinary' intercourse. 
“All man is in hiortal being” would ^be 'a ^strict 
equivalent,, but it is not English ^minar. *' '■ ‘ 
Instead of disputing confusedly whether All S is P 
should be interpreted in e^hension or in comprehension, 
it would be betterto recognise the original and tradi- 
tional use of the^symbols S and P,as class names, and 
employ other symbols for'the expression in compre- 
hension or connotation. Thus, let s and p stand for 
the connotation. Then the equivalent for All S is 
P would be All S has p, or / always accompanies r, or 
p belongs to all S. 

It may be said that if predication is treated in this 
way, Log jyfs simplified to the^e.Ttent-DC childishness. 
And indeed, the ^nipoTation of the barejorms with 
the h^lo-Otdia grams and nmi^cfhics a very Jiumble 
exercise. The realSiscipjme of Syllogistic Logic lies 
iA.tlKlreductioa-of.commoD speech to-tbeseionnsJl" 
This exercise is valuable because it pr omo tes clear 
ideas about the u se of gcne^ l_ naTn>»s ip pr^rffratinn, 
their ground in thought and reality, and the liabilities 
to error that lurk in this fundamental instrument of 
speech. ■'* 

II. — ^The Practice of Svllogistic Analysis. 
The basis of the analysis is the use of general names 
in predication. To say that in predication a subject is 
tefened to a class, is only ano^er way of saying that 
in every categorical sentence the predicate is a general 
name express or implied :\that it is by means of 
general names that wc convey our thoughts about 
things to others. 



68 The Elements tf Proposxhons 

“ Milton 15 a great poet ’ Quoth Hudibraa, 
I smell a rat " Griat poet is a general name it means 
certain qualities, and applies to anybody possessing 
them Quoth implies a general name, a name for 
persons speaking, connoting or meaning a certain act 
and applicable to anybody lo the performance of it 
Quoth expresses f Iso past time : thus it implies another 
general name, a name for persons i« past time, conno- 
ting a quality which differentiates a species in the genus 
persons speaking, and making the predicate term 
“ persons speaking in past time " Thus the proposi- 
tion Quoth Hudibras, analysed into the syllogistic 
form S 18 m P, becomes S (Hudibras) is in P (persons 
speaking m past time) The Predicate term P is a 
class constituted on those properties Smell a rat also 
implies a general name, meaning an act or state 
predicable of many individuals 

Even if we add the grammatical object of Quoth to 
the analysis, the Predicate term is still a general name 
Hudibras is only one of the persons speaking in past 
time who have spoken of themselves as being in a 
certain mood of suspicion * 

The^l^rier may well ask what is the use of twisting 

I Remember that when we epe^ of a general name, we do not 
necessarily mean a single word. A general name, logically 
viewed, is simply the name of a genus, kind, or class and 
whether this is single worded or many worded is, strictly 
speaking, a grammatical quesbon ** Man, * " man of ability,” 
“man of ab lity and courage, ’ “man of ability and eoorage and 
gigantic stature,’ ‘ roan who fought at Marathon ” — these are 
all general names In their logical function No matter bow the 
constitutive properties of the class are indicated, by one word or 
by a combination, that word or combination is a general name 
In actual speech we can seldom indicate by a tingle word the 
meaning predicated. 



The SyJlogtsitc Analysts of Proposthons into Terms 69 

plain speech into these nncofifh^'f^nis The use is 
certamiy not obvibas The analysis may be directly 
useful, as Aristotle damned for it, when we wish 
to ascertain exactly whether one proposition contra 
diets another, or forms with another or others a valid 
link in an a^ment^ This is to admit that it is 
only m perole^ng cases that the analysis is of direct 
The indirect use is to familiarise us with 
what the forms of common speech imply, and thus 
strengthen the intellect for interpreting the condenSe 3 
and e^ptical expression m which comtnod^ speech 
abound 

There are certain technical names applied to the 
components of many worded general names, Cat^ , 
gpcematiQ^.and ^Byncategorema^c,^ Subject and 
Attrlbotivfl The distinctions are really grammaucal 
rather than logical and of little practical value. 

A word that can stand by itself as a term is said to 
be Categorematic Man, foet, or any other common 
noun 

A word that can only form part of a term is 
Svn categorematic Under this definition come all 
adjectives and adverbs 

The student s ingenui^ may be e^rlTsed in applying 
the distinction to the various partsof speech A verb 
may be said to be HyPtreaU gpr tmaUe imp lying, asjt 
^o es, not only a t efni,_but ^Iso a copula 

A nice point is whether th e Ad jective i s cate 
gorematicor s^ncategoiernatic The question depends 
on the dcfinitiorrdf “tenn "'in Logic In common 
speech an adjective may stand by itself as a predicate, 
and so might be said to be Categorematic “ This 
heart is merry But if a term is a class, or the name 
of a class, it is not Categorematic in the above 
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definition. It can only help to epecifya class when 
attached to the name of a higher genus, 

Mr. Fowler's words Subject and Attribotive 
express practically the same distinction, except that 
Attributive is of narrower extent than syncategoreroatic. 
An Attributive is a word that connotes an attribute or 
property, as hot^ valorout^ and is always grammatically 
a^a djecti ve ^ 

The expresaion of Quantity, that is, of Universality 
or non universality, is all important in syllogistic 
formulae. In them universality is expressed by Ali 
or None. In ordinary speech universality is expressed 
m various forms, concrete and abstract, plain and 
figurative, without the use of “all” or “none"# 

^ Uneasy lies the head that wears a crown 
He can't be wrong whose life is m the right 
What cat's averse to fish 7 
Can the leopard change his spots 7 
The longest road has an end 
Suspicion ever haunts the guilty mind 
Irresolution is always a sign of weakness. 
Treason never prospers. 

A proposition in w hich the quan tity i s n ot expie^d 
I S called by Aristotle Indafl pite {<f5e^toTor). For 
“ indefinite '' * Hamilton suggests Preindesignate, 

^The objection taken to the word “indeGnite,” that tbe 
quantity of particular propositions is indednite, somt meaning 
any quantity less than all, is an exsunple of the misplaced and 
frivolous subtlety that has done so much to disorder the tradition 
of Logic By “ indefinite ” a Simply meant noi definitely 
expressed aa either Univeisal or Particular, Total or Partial 
The same objection might be taken to any word used to express 
the distinction the degree of quantity m Some S is not 
“designate” any mwe than it is “definite” or ■•dioristic’ 
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undesigoated^thatis, before being received from common 
speech for the 'syllogistic mill. A proposition is 
l^edesignatewhenJlhj^Qu^anyit^s^efinhc^ly indicated. 
All the above propositions are Predesignate ” uni* 
versals, and reducible to the form All S is P, or No 
S is P. ^ 

The following propositions are no less deBnitely 
particular, reducible to the form I or 0 . In them as 
in the preceding quantity is formally expressed, though 
the forms used are not the artificial syllogistic forms : — 

Afflictions ate often aalutaty. 

Not every advice is a safe one. 

All that glitters is not gold. 

Rivers generally* run into the sea. 

Often, howe\'er, it is really nncertain from the form 
of common speech whether it is intended to express a 
universal or a particular. The quantity is not formally 
expressed. This is especially the case with proverbs 
and loose floating sayings of a general tendency. For 
example ; — 

Haste makes waste. 

Knowledge is pow er. 

Light come, light go. 

Left-handed men are awkward antagonists. 

Veteran soldiers are the steadiest in fight. 

• Qiritrallj. In thiswotd we have an tniianee of the freqoent con- 
flict between the words of common speech and logical lerminologf. 
flow it arises shall be explained In next chapter, A General pro- 
position is a synonjm for a Unimtal proposition (if the forms A 
and E are BO termed}: but '‘generally" in common speech means 
•' for the most part," and Is represented by lie symbol of par. 
ticnlai quantity, Sonr 
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Such sayings are in actual speech, for the most part 
delivered as universals.* It rs a useful exercise of the 
Socratic kind to decide whether they are really so 
This can only be determined by a survey offsets Th^ 
best method of conducting such a survey is probably 
(i) to pick out the concrete subject, “ hasty actions,” 
“men possessed of knowledge,” “things lightly 
acquired ” , (2) to fix the attribute or attributes predi 
cated, (3) to run over the individuals of the subject 
class and settle whether the attribute is as a matter of 
fact meant to be predicated of each and every one 

This is the operation of Induction. Ifone individual 
can be found of whom the attribute is not meant to be 
predicated, the proposition 13 not intended as lint 
versal 

Mark the difference between settling what is intended 
and settling what is true The conditions of truth and 
the errors incident to the attempt to determine it, are 
the business of the Logic of Rational Belief, commonly 
entitled Inductive Logic. The kin d of “ induction *' 
here contemplated has for its aim, merely to determine 
the quantit y of a proposition in common acceptation, 
which can be done by considering uT what cases the 
proposition would generally be alleged This corre* 
spends nearly as we shall see to Aristotelian Induction, 
the acceptance-oLja^jmivcrsal -atatemeat wh£D.-oo 
mstance-toj he contrary is alle^g ed 

It 18 to be observed that for this operation we do not 

‘With some logicians it is a mechanical rule m reducing to 
syllogistic form to treat as I or O all sentences in which there is 
no formal expression of quantity Th s Is to err on the safe side, 
but common speakers are not so guarded and it is to be presumed 
rather that they have a universal application in their minds when 
they do not expressly qualify 
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practically uM^the eyllogiatic form All S i8 P We do 
not raise the question Is All S, P ? That is, we do not 
constitute m thought a class P the class in our minds 
,is S, and what we ask is whether an attribute predicated 
of this class IS truly predicated of every individual 
of It 

Suppose we indicate by p the attnbute, knot ol 
attributes, or concept on which the class P is consti 
tutcd, then All S is P is equivalent to "All S has / 
and Has All S/ ? is the form of a question that we 
have in our minds when we make an inductive survey 
on the above method 1 point this out to emphasise 
the fact that there is no prerogative in the form Alt S 
IS P except for sjUogistic purposes 

This inductive survey may be made a useful 
Collateral DlscipUno. The bare forms of Syllogistic 
are a useless item of knowledge unless they are 
applied to concrete thought And determining the 
quantity of a common aphorism or saw, the limits 
within which it is meant to bold good, is a valuable 
discipline in exactness of understanding In trying 
to penetrate to the inner intention of a loose general 
maxim, vie discover that what it is really intended 
to assert is a general connexion of attributes, and a 
survey of concrete cases leads to a more exact ap 
prehension of those attributes Thus in considering 
whether Kncrikdgt is /over is meant to be asserted 
of all knowledge, sse encounter along with such 
examples as the sailors kno^vledgc that netting a 
rope shortens it, which enabled some masons to raise 
a stone to its desired position, or the knowledge of 
T rench roads possessed by the German in\'aders — 
along With such examples as these we encounter cases 
where a knowledge of ddBculUes without a knowledge 
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of the means of overcoming them is paralysing to 
action. Samuel Daniel says. — 

Where nmtd Jcaotrfedge etzeis consiiuing 
Audacious ignorance has done the deed 

Studying numerous cases where “ Knowledge is 
power" is alleged or denied, we find that what is 
meant is that a knowledge of the right means of 
doing anything is power — in short, that the predicate 
IS not made of all knowledge, but only of a species 
of knowledge. 

Take, again, Cuslom blunts sensibility. Putting this 
In the concrete, and inqmnng what predicate is made 
about “men accustomed to anything” (S), we have 
DO difficulty in finding examples where such men are 
said to become mdifierent to it. We find such illus 
t^tions as Lovelace’s famous ’'Paradox":— 

Through fool wc follow fur 
For bad the world one face 
And earth been bright aa au 
We had Imown neither place. 

Indiani smell not tbeir nest 
The Swiss and Fmo taste best 
The spices of the East 

So men accustomed to riches are not acutely sensible 
of their advantages * dwellers in noisy streets cease to 
be distracted by the din the watchmaker ceases to 
hear the multitudinous ticking in his shop: the 
neighbours of chemical works are not annoyed by the 
smells like the casual passenger But we find also 
that wine tasters acqmre by practice an unusual 
delicacy of sense; that the eyes once accustomed to 
a dim light begin to distinguish objects that were at 
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first mdistin^ishable, and so on What meanings 
of “custom and of sensibility will reconcile these 
apparently conflicting examples? What are the exact 
attributes signified by the names? We should probably 
find that by sensibility is meant emotional sensibility 
as distinguished from intellectaal discrimination, and 
that by custom is meant familiarity with impressions 
whose variations are not attended to, or subjection to 
one unvarying impression 

To verify the meaning of abstract proverbs in this 
way IS to travel over the road by which the Greek 
dialecticians were led to feel the importance of 
definition Of this more will be said presently If 
It la contended that such excursions are beyond the 
bounds of Formal Logic, the answer is that the 
exercise is a useful one and that it starts naturally 
and conveniently from the formula of Logic It is the 
practice and discipline that historically preceded the 
Aristotelian Logic, and in the absence of which the 
Aristotelian formula would have a narrowing and 
cramping effect 

Qan a ll pro p ositions be reduced tojth© ByllogisHo 
form? Probably but this is a purely scieTitific inquiry, 
collateral to Practical Logic. The concern of Practical 
Logic IS chiefiy with forms of proposition that favour 
inaccuracy or inexactness of thought When there is 
no room for ambiguity or other error, there is no virtue 
in artificial syllogistic form The attempt so to reduce 
any and every proposition may lead however, to the 
study of what Mr Bosanquet happily calls the 
“Morphology of Judgment, Judgment being the 
technical name for the mental act that accompanies 
the utterance of a proposition Even in such sentences 
as “How hot it is! or “It rains, the rudiment of 
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subject and predicate may be detected When a man 
says “ How hot it is, he conveys the meaning, though 
there is no definitely formed subject m his mind, that 
the outer v.orld at the moment of his speaking has a 
certain quality or attribute So with It rains The 
study of such examples in their context however, reveals 
the fact that the same form of Common speech may 
covet different subjects and predicates m diBercnt 
connexions Thus in the a^ument — 

Whitever Is, i* best 
It rain* — 

the Subject is J?din and the Predicate ts now , " is at 
the present time,' “ is m the class of present events 

III — Some Technical Difficulties 

The Jcrmula f or ExoloslTe PropositlonB “Hont 
but the brave deservT the fair " No admittance 
except on business’ **Only Protestants can sit on the 
throne of England ” 

These propositions exemplify diBereot ways in 
common speech of naming a subject exclusively, the 
predication being made of all outside a certain term. 
“ None that are not brave, etc , ” “ none that are not 
on business, etc '‘none that are not Protestants 
etc,' No not S is P It is only about all outside the 
given term that the universal assertion^ is made we 
say nothing universally about the individuals within 
the term we do not say that all PfoUstanfs are 
eligible, nor that all persona on business are admitted, 
nor that every one of the brave deserves the fair All 
that we say is that the possession of the attribute 
named is an indispensable condition a person may 
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possess the attribute and jet on other grounds may 
not lie entitled to the predicate 

The justification for taking special note of this form 
m Logic 18 that we are apt by inadvertence to make an 
inclusive inference from it Let it be said that None 
but those who work hard can reasonably expect to 
pass, and we are apt to take this as meaning that all 
who work hard may reasonably expect to pass But 
what IS denied of every Not S is not necessarily 
affirmed of every S 

Tkt exprtision of Tense or Time tn the Syllog\st\c 
Forms Seeing that the Copula in S is P or S is m P 
does not express time, but only a certain relation 
between S and P, the question arises Where are we to 
put time m the analytic formula ? ' Wheat is dear, 

“ AU had fled , time is expressed m these propositions 
and our formula should render the whole content of 
what IS given Are we to include it m the Predicate 
term or in the Subject term ? If it must not be left 
out altogether, and we cannot put it with the copula, 
we have a choice betiveen the two terms 

It IS a purely scholastic question The common 
technical treatment is to view the tense as part of the 
predicate “All had fled, All S is P, ie,the whole 
subject IS included in a class j constituted on the 
attributes of flight at a given time ^ It may be that the 
Predicate is solely a predicate of time " The Board 
met yesterday at noon " S is P, r.e , the meeting of 
the Board is one of the events charactensed by having 
happened at a certain time, agreeing with other events 
m that respect ^ 

But in some cases the time is more properlj regarded 
as part of the subject "Wheat is dear S 

does not here stand for wheat collectively, but for the 
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wheat now jn the market, the wheat of the present 
time it IS concerning this that the attribute of dearness 
IS predicated, it is this that is m the class of dear 
things 

J]ie exfresucn of Modabty in the Syllogistic Fortns 
propositions in which the predicate is qualified by an 
Expression of necessity, contingency, possibility or 
impossibility [te, m English by must, may, can, or 
fannot\ , were called in Mediaval Logic Modal Proposi 
jions “Two and two must make four" “Grubs 
may become butterflies ' “ Z ran paint ’ “ Y cannot 

fly ’ 

There are two recognised ways of reducing such 
propositions to the form S is P One is to distinguish 
between the Dictum and the Mode, the proposition and 
the qualification of its certainty, and to treat the Dictum 
as the Subject and the Mode as the Predicate Thus 
“ That two and two make four is necessary ’ , “ That 
Y can fly is impossible 

The other waj is to treat the Mode as part of the 
predicate The propriety of this is not obvious m the 
case of Necessary propositions, but it is unobjectionable 
in the case of the other three modes Thus “ Grubs 
are things that have the potentiality of becoming 
butterflies”, “Z has the faculty of painting ”, "Y 
has not the faculty of flying’ 

The chief risk of error is in determining the quantity 
of the subject about which the Continge nt or Possible 
predicate is made When it is”said' thaf “ Victones 
may be gained by acadent,* is the predicate made 
concerning All victories or Some only ? Here we are 
apt to confuse the meaning of the contingent assertion 
with the matter of fact on which in common belief it 
rests. It IS true only that some \nctories have been 
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gamed by accident, and it is on this ground that we 
assert in the absence of certain knowledge concerning 
any victory that it may have been so gamed The 
latter is the effect of the contingent assertion it is 
made about any victory in the absence of certain 
knowledge, that is to say, formally about all 
The history of Medals in Logic is a good illustration 
of intncate confusion ansing from disregard of a 
clear traditional definition The treatment of them by 
Aristotle was simple, and had direct reference to tricks 
of disputation practised in his time He specified four 
"modes,” the four that descended to mediaval logic, 
and he concerned himself chiefly with the import 
of contradicting these models What 1$ the true 
contradictory of such propositions as, " It is possible 
to be’ (Swarov «Tvat), " It admits of being" (ivS^cnii 
cTrai), " It must be " (diayicatoi' " It is impossible 
to be” (dSvvaTOK <(!<«)’ What is implied in saying 
" No" to such propositions put interrogatively? ” Is 
It possible for Socrates to fly?" "No,” Does this 
mean that it is not possible for Socrates to fly, or that 
It is possible for Socrates not to fly ? 

A disputant nho had trapped a respondent into 
admitting that it is possible for Socrates not to fly, 
might havd pushed the concession farther in some 
such way as this . " Is it possible for Socrates not 
to walk ? ' " Certainly ' " Is it possible for him to 

walk ? ” " Yes " " When you saj that it is possible 
for a man to do anything do you not believe that it is 
possible for him to do it ? ” " Yes ” " But y ou have 
admitted that it is possible for Socrates not to fl> ? " 

It was in view of such perpleiaties as these that 
Aristotle set forth the true contradictoncs of his four 
Modals. We may laugh at such quibbles now and 
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wonder that a grave logiaant should have thought 
them worth guarding against But historically this 
IS the ongm of the Modala of Formal Logic, and to 
divert the names of them to signify other distinctions 
than those between modes of qualifying the certainty 
of a statement is to introduce confusion 

Thus we find “ Alexanderwas a great general, given 
as an example of a Contingent Modal, on the ground 
that though as a matter of fact Alexander was so he 
might have been othenvise It was not necessary that 
Alexander should be a great general therefore the 
proposition Mxonttngenf Now the distinction between 
Necessaty truth and Contingent truth may be important 
philosophically but it is merely confusing to call the 
character of propositions as one or the other by the 
name of Modality The original Modality is a mode 
of expression to apply the name to this character is 
to shift Its meaning 

A more simple and obviously unwarrantable depar 
ture from tradition is to extend the name Modality to 
any grammatical qualification of a single verb lO 
common speech On this understanding “ Alexander 
conquered Darius" is given by Hamilton as a Fure 
proposition, and "Alexander conquered Darius honour 
ably as a Modal This is a merely grammatical 
distinction, a distinction m the mode of composing the 
predicate term in common speech In logical tradition 
Modality IS a m ode, of qualifyi ng ^ the certainty of^an 
affir mation "The conquest of Darius by Alexander 
was 'honourable,” or "Alexander in conquering Darius 
was an honourable conqueror, is the syllogistic form 
of the proposition it is simply assertory, not qualified 
in any " mode' 

There is a similar roisuodetstanding in Mr Sheddeo’s 
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treatment of "generally'* as constituting a Modal in 
such sentences, as " generally flow into the sea 

He argues that as generally is not part either of the 
Subject term or of the Predicate term, it must belong 
to the Copula, and is therefore a ffr^y^z/qualiflcation of 
the whole assertion. He overlooked the fact that the 
word "generally” in an expression of Quantity; it 
determines the quantity of the Subject term. 

Finally it is sometimes held {e.g., by Mr. Venn) that 
the question of Modality belongs properly to Scientiflc 
or Inductive Logic, and is out of place in Formal 
Logic. This is so far accurate that it is for Inductive 
Logie to expound the conditions of various degrees of 
certainty. The consideration of Modality is pertinent 
to Formal Logic only In so far as concerns special 
perplexities In the expression of it. The treatment of 
it by Logicians has been rendered intricate by torturing 
the old tradition to suit different conceptions of the end 
and aim of Logic. 
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Craptbr I. 

IM?EFFEC1 UNDERSTANDING OP WORDS AND THE 
REMEDIES THEREFOR. DIALECTIC — DEPINI 
TION. 

We cannot inquire far into the meanmg;^of proverbs or 
traditional sayings without dtscovetiog that the com 
moa understanding of general and abstract names is 
loose and uncertain Common speech is a quicksand. 

Consider how we acquire our vocabulary, how we 
pick up the words that we use from our neighbours and 
from books, and why this is so soon becomes apparent 
Theoretically we know the full meaning of a name 
when we know all the attributes that it connotes, and 
we are not justified in extending it except to objects 
that possess all the attributes This is the logical ideal, 
but between the cu^i/ fy ht of Logic and the « of 
practical life, there is a vast difference How seldom 
do we conceive words in their full meaning 1 And who 
is to instruct us in the full meaning? It is not as m 
the exact sciences, where we start with a knowledge of 
(8a> 
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a picture book. It has a toy musical box with a 
handle this also becomes mamira, the word being 
extended along another line of resemblance A stroller 
with a French fiddle comes within the denotation of 
the word a towel rail is also called mamhro from some 
fancied resemblance to the fiddle A very swarthy 
hunch back mambro frighten^ the child this leads to 
the transference of the word to a terrific coalman with 
a bag of coals on hia back In a short time the word 
has become a name for a great variety of objects that 
hayo nothing whatever common to all of them, though 
each is strikingly like to some point to a predecessor 
in the series When the application becomes too 
heterogeneous, the word ceases to be of use as a 
sign and is gradually abandoned, the most impressive 
meaning being the last to go. In a child’s vocabulary 
where the word mambro had a run of nearly two years, 
Its last use was as an adjective signifying ugly or 
homble. 

The history of such a word in a child’s language is 
8 tjpe of what goes on in the language of men In 
the larger history we see similar extensions under 
similar motives, checked and controlled in the same 
way by surrounding usage 

It 13 obvious that to avoid error and confusion, the 
meaning or connotation of names, the concepts, should 
somehow be fixed names cannot otherwise have an 
identical reference in human intercourse We may 
call this ideal fixed concept the Logical Concept : or 
we may call it the Scientlflc Concept, inasmuch as 
one of the mam objects of the sciences is to attain 
such ideals in different departments of study But m 
actual speech we have also the Personal Concept, 
which vanes more or less with the individual user, 
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and the Popular or Yemacular Concept, which, 
though roughly fixed, vanes from social sect to social 
sect and from generation to generation 
The variations in Popular, Concepts may be traced 
in linguistic history Words change with things and 
with the aspects of things, as these change in public 
interest and importance As long as the attributes 
that govern the application of words are simple, 
sensible attributes, little confusion 'need arise the 
variations are matters of curious research ,for the 
philologist, but are logically ^insignificant Murray’s 
Dictionary, or such books as Trench’s English Past 
and Present, supply endless examples, as many, indeed 
as there are words in the language Clerk has almost 
as many connotations as our typical mambro clerk 
in holy orders, church clerk, town clerk, clerk of 
assize, grocer's clerk In Early English, the word 
meant "man m a religious order, cleric, clergyman 
ability to read, write, and keep accounts being a 
prominent attribute of the class, the word was 
extended on this simple ground till it has ceased 
altogether to cover its original field except as a 
formal designation But no confusion is caused by 
the variation, because the property connoted is 
simple ^ So with any common noun street, carnage, 
ship, house, merchant, lawyer, professor We might 
be puzzled to give an exact definition of such words, 


1 Except perhaps m new officestowfalch thenameis extended, 
such as Clerk of School Board The name bearing its most 
simple and common meaning, may cause popular misapprehension 
of the nature of the duties Any uncertainty in meaning may be 
dangerous in practice clectiona have been affected by the 
<jC iJaii vtov4. 
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to say precisely what they connote in common usage, 
but the risk of error m the use of them is small 
When we come to words of which the logical con 
cept IS a complex relation, an obscure or intangible 
attribute, the defects of the popular conception and its 
tendencies to change and confusion, are of the greatest 
practical importance Take such words as Monarchy, 
tyranny, ctv%l freedom, freedom of contract, landlord, 
gentleman, png, tulhiie, education, temperance, generosity 
Not merely should we find it difficult to give an 
analytic definition of such words we might be unable 
to do so, and yet Hatter ourselves that we had a clear 
understanding of their meaning But let two men 
begin to discuss any proposition m which any such 
word 18 involved, and it will often be found that they 
take the word in different senses If the relation 
expressed is complex, they have different sides or lines 
of It in their minds, if the meaning is an obscure 
quality, they are guided in their application of it by 
different outward signs 

Monarchy, in its original meaning, ir"applied to a 
form of government id which the will of one man is 
supreme, to make laws or break them, to appoint or 
dismiss officers of state and justice, to determine peace 
or war, without control of statute or custom But 
supreme power is never thus uncontrolled m reality, 
and the word has been extended to cover governments 
m which the power of the titular head is controlled m 
many different modes and degrees The existence of 
a head, with the title of King or Emperor, is the 
simplest and most salient fact and wherever this 
exists, the popular concept of a monarchy is realised 
The President of the United States has more real 
power than the Sovereign of Great Britain ; but the 
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one government is caHed a Republic and the other 
a Monarchy People discuss the advantages and 
disadvantages of monarchy without first deciding 
whether they take the word m its etymological sense 
of unlimited power, or its popular sense of titular 
kingship, or its logical sense of power definitely 
limited in cttt&in ways And often in debate, 
monarchy is really a singular term for the government 
of Great Britain 

Ciiliurt, rtligioiii, gtntrous, are names for inward 
states or qualities with most individuals some simple 
outward sign directs the application of the word — it 
may be manner, or bearing, or routine observances, or 
even nothing more significant than the cut of the 
clothes or of the hair Small things undoubtedly are 
significant, and we must judge by small things when 
we have nothing else to go by but instead of trying 
to get definite conceptions for our moral epithets, and 
suspending judgment till wc know that the use of the 
epithet IS justified, the trifling superficial sign becomes 
for us practicallj the whole meaning of the word \Ve 
feel that we must have a judgment of some sort at 
once only simple signs are suited to our impatience 

It was with reference to this state of things that 
Hegel formulated his paradox that the true abstract 
thinker is the plain man who laughs at philosophy as 
what he calls abstract and unpractical He holds 
decided opinions for or against this or the other 
abstraction, /rr/iftJOT, tyranny, revolution, reform, sooaltsm, 
but what these words mean and wilhm what limits the 
things signified arc desirable or undesirable, he is in 
too great a hurry to pause and consider 

The disadv antages of this kind of “ abstract * thiok 
mg are obvious. The accumulated wisdom of man 
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kind 18 stored in language. Until we have cleared our 
conceptions, and penetrated to the full meaning of 
words, that wisdom is a sealed book to us Wise 
maxims are interpreted by us hastily in accordance 
with our own narrow conceptions All the vocables ofa 
language may be more or less familiar to us, and yet 
we may not have learnt it as an instrument of thought 
Outside the very limited range of names for what we 
see and use in the daily routine of life, food and clothes 
and the common occupations of men, words have httle 
meaning for us, and are the vehicles merely of thin 
preconceptions and raw prejudices 

The remedy for “abstract* thinlungis more thinking, 
and in pursuing this two aims may be specified for the 
sake of clearness, though they are closely allied, and 
progress towards both may often be made by one and 
the same operation (i) We want to reach a clear and 
full conception of the meaning of names as used now 
or at a given time Let us call this the Venficahon oj 
the Afeanmg (2) We want to fix such conceptions, 
and if necessary readjust their boundaries This is the 
province of Definition, which cannot be effectually per 
formed wthout Scientific Classification or Division 

I — Verification of the Meaning — Dialectic 

This can only be done by assembling the objects 
to which the words are applied, and considering what 
they have in commoo To ascertain the actual 
connotation we must run over the actual denotation 
And since in such an operation two or more minds are 
better than one, discussion or dialectic is both more 
fruitful and more stimulating than solitary reflection 
or reading 
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The first to practise this process on a memorable 
scale, and with a distinct method and purpose, was 
Socrates To insist upon the necessity of clear 
conceptions, and to assist by his dialectic procedure 
m forming them, was his contribution to philosophy 

His plan was to take a common name, profess 
Ignorance of its meaning, and ask his interlocutor 
whether he would apply it in such and such an 
instance, producing one after another According to 
Xenophon s Memorabilia he habitually chose the 
commonest names, good, unjust, JtlUng, and so forth, 
and tried to set men thinking about them, and 
helped them by his questions to form an intelligent 
conception of the meaning 

For example, what la the meaning of injustice? 
Would you say that the man who cheats or deceives 
18 unjust ? Suppose a mao deceives his enemies, is 
there any injustice in that ? Can the definition be 
that a man who deceives hia fhends is unjust ? But 
there ate cases where friends are deceived for their 
own good are these cases of injustice ? A generdl 
may inspirit his soldiers by a falsehood A man 
may cajole a weapon out of his friend s hand when 
he sees him about to commit suicide A father may 
deceive his son into taking medicine Would you 
call these men unjust? By some such process of 
interrogation we are brought to the definition that 
a man is unjust who deceives his friends to their 
hurt 

Observe that in much of his dialectic the aim of 
Socrates was merely to bring out the meaning lying 
%ague and latent, as it were in the common mind 
His object was simply what we have called the 
verification of the meaning And a dialectic that 
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confines itself to the consideration of what is ordir^ 
ariiy meant as distinct from what ought to be meant 
may often serve a useful purpose Disputes about 
words are not always as idle as is sometimes 
supposed Mr H Sidgwick truly remarks (a propti 
of the terms of Political Economy) that there is 
often more profit in seeking a definition than in 
finding It Conceptions ate not merely cleared but 
deepened by the process Mr Sidgwick s remarks 
are so happy that I must take leave to quote them 
they apply not merely to the verification of ordinary 
meaning but also to the study of special uses by 
authorities, and the reasons for those special uses 


** The truth is— -as most readers of Plato Icnow only it ii 
a truth difficult to retain and apply— that what we gam by 
diseussing a definition ta often but slightly represented ifl 
the superior fitness of the formula that we ultimately adopt, 
it consists chiefly m the greater clearness and fulness la 
which the characteristics of the matter to which the 
formula refers have been brought before the mind in the 
process of seeking for it While we are apparently aiming 
at definitions of terms, our attention should be really fiaed 
on distinctions and relations of fact These latter are what 
we are concerned to know, contemplate, and as far as 
possible arrange and systematise, and in subjects where 
we cannot present them to the mind m ordinary fulness by 
the exercise of the organs of sense, there is no way of 
aurveying them so convenient as that of reflecting on our 
use of common terms Incompanng different definitions 
our aim should be far less to decide which we ought to 
adopt than to apprehend and duly consider the grounds on 
which each has commended itself to reflective minds We 
shall generally find that each writer has noted some 
relation, some resemblance or difference, which others have 
overlooked, and we shall gain in completeness, and often 
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in precision, of view by following him in his observations, 
whether or not we follow him in his conclusions 

Mr. Sidg\viclc’8 own discussions o£ Wealth, Value, 
and Money are models A clue is often found to the 
meaning m examining startlingly discrepant state- 
ments connected with the same leading word. Thus 
we find some authorities declanngthat “ style” cannot 
be taught or learnt, white others declare that it can 
But on trying to ascertain what they mean by “style,” 
we find that those who say it cannot be taught mean 
either a certain marked individual character or manner 
of writing — as in Buffon’e saying, Le style ^est I homme 
meme — or a certain felicity and dignity of expression, 
while those who say style can be taught mean lucid 
method m the structure of sentences or in the arrange 
ment of a discourse Again m discussions on the 
rank of poets, we find different conceptions of what 
constitutes greatness in poetry lying at the root oi 
the inclusion of this or the other poet among great 
poets We find one poet excluded from the first rank 
of greatness because his poetry was not senous ; 
another because his poetiy was not widely popular, 
another because he wrote comparatively little, another 
because he wrote only songs or odes and never 
attempted drama or epic. These various opinions 
point to different conceptions of what constitutes 
greatness 10 poets, different connotations of “ great 
poet". CQmpa.ring d/fferent opinions concerning 
“education" we may be led to ask whether it means 
more than instruction in the details of certain subjects, 
whether it docs not also import the formation of a 


^ Sldg^^-ick 8 PcIiUeat Economy, pp. 5a 3 Ed. 1^3 
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arrangements for purposes of orderly study I give 
them in the precise formula which they have gradually 
assumed in the tradition of Logic The principles of 
Division are often given id Formal Logic, and the 
principles of Classification in Inductive Logic, but 
there is no valid reason for the separation The 
classihcatiOD of objects in the Natural Sciences, of 
animals, plants, and stones, with a view to the thorough 
study of them in form, structure, and function, is more 
complex than classificatioos for more limited purposes, 
and the tendency is to restrict the v.ord classification to 
these elaborate systems But really they are only a 
series of divisions and subdivisions, and the same 
principles apply to each of the subordinate divisions 
as well as to the division of the whole department 
of study 

II —'Principles of Division or Classification and 
Definition 

Confusion in the boundaries of names arises from 
confused ideas regarding the resemblances and 
diflerences of things As a protective against this 
confusion, things must be clearly distinguished m 
their points of likeness and difference, and this 
leads to their arrangement in systems, that is, to 
division and classiBcation A name is not secure 
against vanation until it has a distinct place in 
such a system as a symbol for clearlj distinguished 
attnbutes Nor must we forget, further, that systems ' 
hav'e their day, that the best system attainable is 
only temporarj , and may have to be recast to 
correspond with changes of things and of man’s 
way of looking at them 
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^ The leading principles of Division may be statet! 
as follows — 

I Every division is made on the ground of differences 

in some attribute common to all the members of 
the whole to be divided 

This IS merely a way of stating what a logical 
division 13 It 13 a division of a genenc whole or 
genus, an indefinite number of objects thought of 
together as possessing some common character or 
attribute All have this attribute, which is technically 
called Jundamentum divistonts, <3x genenc attribute 
But the whole is divisible into smaller groups {species) 
each of which possesses the common character with 
a difference {differentia) Thus, mankind may be 
divided into White men, Black men. Yellow men, on 
ground oHhe differences m the colour of their skins 
all have skins of some colour this is the fundamentum 
iivisionis but each subdivision or species has a 
different colour this is the differentia RecUlmeal 
figures are divided into tnangles quadrangles, 
pentagons, etc , on the ground of differences in the 
number of angles 

Unless there is z.fund dn,xe, unless the differences 
are differences m a common character, the division is 
not a logical division To divide men into Europeans, 
opticians, tailors, blondes, brunettes, and dyspeptics 
IS not to make a logical division This is seen more 
clearly in connexion with the second condition of a 
perfect division ^ 

II In a perfect division, the subdivisions or species 
are mutually exclusive 

Every object possessing the common character 
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should be m one or other of the groups, and none^ 
should be m more than one. 

Confusion between classes, or overlapping, may 
arise from two causes It may be due (i) to faulty 
division, to want of unity m the fundamenlum dtvtsioms, 
(2) to'the indistinct character of the objects to be 
defined 1 

(i) Unless the division is based upon a single ground, 
unless each species la based upon some mode of the 
generic character, confusion is almost certain to arise. 
Suppose the field to be divided, the objects to be 
classified, are three sided rectilineal plane figures, 
each group must be based upon some modification of 
the three sides Divide them into equilateral, isosceles, 
and scalene according as the three sides are all of 
equal length, or two of equal length, or each of 
di^erent length, and you have a perfect division 
Similarly you can divide them perfectly according to 
the character of the angles into acute angled, right 
angled and obtuse angled But if you do not keep 
to a single basis, as in dividing them into equilateral, 
isosceles, scalene, and right angled, you have a cross* 
division The same triangle might be both nght* 
angled and isosceles 

(2) Overlapping, however, may be unavoidable in 
practice owing to the nature of the objects There 
may be objects in which the dividing characters 
are not distinctly marked, objects that possess the 
diHerentias of more than one group in a greater or less 
degree Things are not always marked off from one 
another by hard and fast lines They shade into 
one another by imperceptible gradations A clear 
separation of them may be impossible In that case 
you must allowa certain indeterminate margin between 
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your classes, and sometimes it may be necessary to 
put an object into more than one class 
To insist that there is no essential difference unless 
a clear demarcation can be made is a fallacy A 
sophistical trick called the Son/es or Heap from the 
classical example of it was based upon this difficulty 
of drawing sharp lines of definition Assuming that 
it 18 possible to say how many stones constitute a 
heap, you begin by asking whether three stones form 
a heap If j our respondent says No, you ask whether 
four stones form a heap, then five, and so on and he 
IS puzzled to say when the addition of a single stone 
makes that a heap which was not a heap before Or 
you may begin by asking whether twenty stones form 
a heap, then nineteen, then eighteen, and so on, the 
difficulty being to say when what was a heap ceases 
to be so 


Where the objects classified are mixed states or 
affections, the products of interacting factors, or 
differently interlaced or interfused growths from 
common roots, as in the case of virtues, or emotions, 
or literary qualities, sharp demarcations arc impossible. 
To distinguish between wit and humour, or humour 
and pathos, or pathos and sublimity is difficult because 
the same composition may partake of more than one 
character The specific characters cannot be made 
rigidly exclusive one of another 


Even in the natural sciences, where the individuals 
ate concrete objects of perception, it may be difficult 
to decide in which of two opposed groups an object 
should be included Sydney Smith has commemorated 
the perplexities of Naturalists over the newly dis 
covered animals and plants of Botany Bay, in especial 
with the Omtthorynehus,~*'t^ quadruped as big as a 



Fixation of Meaning 


97 


Jarge cat, with the eyes, colour, and slcin of a mole, 
and the bill and web feet of a duck — puzzling Dr 
Shaw, and rendering the latter half of his life miser 
able, from his utter inability to determine whether it 
was a bird or a beast”. 

Ill The classes in any scheme of division should 
be of CO ordinate rank 

The classes may be mutnally exclusive, and yet the 
division imperfect, owing to their not being of equal 
rank. Thus in the ordinary division of the Parts of 
Speech, parts, that is, of a sentence, Prepositions and 
Conjunctions ace not co ordinate m respect of function, 
which 18 the basis of the division, with Nouns, Adjec 
tives, Verbs, and Adverbs The preposition is a part 
o! a phrase which serves the same function as an 
adjective, eg , royal army, army of the king, it is thus 
functionally part of a part, ora particle So with the 
conjunction it also is part of a part, 1 1 , part of a 
clause serving the function of adjective or adverb 
IV. The basis of division (fundamenium dtvistoms) 
should be an attribute admitting of important 
differences 

The importance of the attnbute chosen as basis may 
vary with the purpose of the division An attnbute 
that IS of no importance m one division, may be 
important enough to be the basis of another division 
Thus in a division of houses according to their archi 
tectural attributes, the number of windows or the rent 
IS of little importance, but if houses are taxed or rated 
according to the number of windows or the rent, these 
attnbutes become important enough to be a basis of 
division for purposes of taxation or rating They then 
admit of important dilTerences. 
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That the importance is relative to the purpose of the 
division should be borne in mind because there is a 
tendency to regard attributes that are of importance 
in any familiar or pre eminent division as if they had 
an absolute importance In short disregard of this 
relativity is a fallacy to be guarded against 

Id the sciences the purpose being the attainment 
and preservation of knowledge the objects of study are 
divided so as to serve that purpose Groups must be 
formed so as to bring together the objects that have 
most in common The question Who are to be placed 
together ? in any arrangement for purposes of study, 
receives the same answer for individuals and for classes 
that have to be grouped into higher classes, namely 
Those that have most to common This is what Dr 
Bam happily calls *‘the golden rule of scientifie 
classification ‘ Ofthevariousgroupingsofresembl og 
things preference is given to such as have the greatest 
number of attributes m common I slightly modify 
Dr Bain 8 statement he says ^*the most numerous 
and the most important att^utes in common But 
for scientific purposes number of attributes constitutes 
importance as is well recognised by Dr Fowler when 
he says that the test of importance m an attribute pro- 
posed as a basis of classification is the number of 
other attnbutes of which it is an index or invariable 
accompaniment Thus m Zoology the squirrel the 
rat, and the beaver are classed together as Rodents 
the -difference between their teeth and the teeth of 
other Mammalia being the basis of division, because 
the difference in teeth ts acbompanted by differences m 
many other properties So the hedge hog, the shrew 
mouse, and the mole though very unlike in outward 
appearance and habita, axe classed together as Insec 
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tivora, the difference m what they feed on being 
accompanied by a number of other differences. 

The Principles ^Definition. The word *' definition ” 
as need in Logic shows the nsaal tendency of words to 
wander from a strict meaning and become ambiguous 
Throughout moat of its uses it retains this much of a 
common signification, the fixing or determining of the 
boundaries of a class* by making clear its constituent 
attributes Now m this making clear two processes 
may be distinguished, a matenal process and a verbal 
process \Vc have (i) the clearing up of the common 
attributes by a careful examination of the objects 
included m the class and we have (2) the statement 
of these common attributes m language The rules 
of definition given by Dr Bam, who devotes a 
separate Book in his Logic to the subject of 
Definition, concern the first of these processes the 
rules mote commonly given concern maitlly the 
second 

One eminent merit m Dr Bam s treatment is that 
it recognises the close connexion between Definition 
and Classification Hia cardinal rules are reduced to 
two. , 

' Some logicians, bowerer, apeak of defin ng a thing, aiid 
lilosuate th s as if by a thing they meant a concrete Individual 
the teal sue treatment of Uolvenrsals lend ng Itself to sccb 
express ons. But though the ^thonty of Aristotle might be 
cU med for this, it Is better to coniine she name in sttictntss to 
the mam processor delning a class Since howes'cr, the method 
is the same whether it is an individual or a class that we want to 
make d st net there is no barm m the extension of the svord 
dehnttion to both varieties. See Davidson a Legu of DtfntUonf 
chap U. 
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L Aumble for comparuon rcfnstntatTW individuals 
of the (loss 

IL Assemble for tompanson refrtsenialsve individuals 
of the contrasted tlass or classes 

Seeing that the contrasted classes are contrasted on 
some basts of division, this is in eOTect to recogntse 
that you cannot clearly define any class except in a 
scheme of classiRcation You must have a wide genus 
with its fundamentum dtvtstonis, and, within this, s/ectes 
distinguished by their several dsffertnhiz 

Next, as to the verba! process, rules are commonly 
laid down mostly of a trifling and obvious character 
That "a definition should state neither more nor less 
than the common attributes of the class,” or than the 
attnbutes signified by the class name, is sometimes 
given as a rule of definition This is really as 
explanation of what a definition is, a definition of a 
definition And as far as mere statement goes it it 
not strictly accurate, for when the attributes of a 
genus are known it is not necessary to give all the 
attributes of the species, which include the generic 
attributes as well, but it is sufficient to give the 
generic name and the diRerentia Thus Poetry may 
be defined as "a Fine Art having metrical language 
ss its instrument". This is technically known as 
definition per genus et differentiam This mode of 
statement is a recognition of the connexion between 
Definition and Division 

The rule that " a definition should not be a synony 
mous repetition of the name of the Class to be defined,' 
is too obvious to require formal statement To describe 
a Viceroy as a man who exercises viceregal functions, 
may have point as an epigram in the case of a faineant 
vicerov but it is not a definition. 
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So with the rule that *‘a definition should not be 
coached m ambiguous nnfamiliari or figurative 
language ’ To call the camel “ the ship of the 
dcserf” la a suggestive and luminous description of 
a 'property, but it is not a definition So with the 
noble description of Faith as “the substance of 
things hoped for, the evidence of things not seen ” 
But if one wonders why so obvious a “ rule should 
be laid down, the answer is that it has its historical 
ongin in the caprices of two classes of offenders, 
mystical philosophers and pompous lexicographers ^ 

That "the definition should be simply convertible 
with the term for the class defined, so that we may 
say, for example, cither "Wine is the juice of the 
grape,” or, "The juice of the grape is wine,'’ is an 
obvious corollary from the nature of definition, but 
•hould hardly be dignified with the name of a "rule 

The PnrapUs of Naming. Rules have been foimu 
fated for the choice of names in scientific definition and 
classification, but it maj be doubted whether such choice 
can be reduced to precise rule It is enough to draw 
attention to certain considerations ob\uous enough on 
reflection 

We may take for granted that there should be 
distinct names for every defining attnbute (a Termi 
nohgy) and for every group or class (a Ndmenelahirt) 
WTiat about the selection of the names ? Suppose an 
investigator is struck with likenesses and differences 
that seem to him important enough to be the basis of 
a new division, how should he be guided to his choice 
of names for the new groups that he proposes ? Should 


* See Dividson • Logu efDtfn t m ctup Q. 
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he com new names, or should he take old names and 
try to fit them with new definitions ? 

The balance of advantages is probably in favour ol 
Dr. Whewell s dictum that “ in framing scientific 
terms, the appropriation of old words is preferable to 
the invention of new ones’* Only care must be taken 
to keep as close as possible to the current meaning ol 
the old word, and not to run counter to strong associa 
tions This IS an obvious precept with a view to 
avoiding confusion Suppose, for example, that in 
dividing Governments you take the distribution of 
political power as your basis of division and come to 
the conclusion that the most important difierences are 
whether this power is vested '•in h few or in the 
majority of the community. You want names to fis 
this broad division You decide instead of coming 
the new word PoUarthy to express the opposite of 
Ohgauhy to use the old words Rtpuhbe and Ohgarthy 
You would find, as Sir George Corfiewalt Lewis 
found, that however carefully you defined the word 
Republic, a division under which the British Govern . 
ment had to be ranked among Republics would not 
be generally understood and accepted Using the 
word in the sense explain^} above, Mr Bagehot 
maintained that the constitution of Great Britain 
was more Republican than that of the United 
States, but his meaning was not taken except 
a few ^ 

The difficulty in choosing between new words and 
old words to express new meanings is hardly felt m 
the exact sciences It is at least at a minimum. 
The innovator may encounter violent prejudice, but, 
arguing with experts, he can at leastimake sure of 
being understood, if bis new division is based upon 
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real and important differences Bat in other subjects 
the difficulty of transmitting truth or of expressing it 
in language suited for precise transmission, is almdst 
greater than the difficulty of amvmg at truth Between 
new names and old names redefined, the possessor of 
fresh knowledge, assuming it to be perfectly verified, 
13 in a quandary The objects tvith which he deals 
are already named m accordance with loose ^divisions 
resting on strong prejudices The names in current 
use are absolutely incapable of conveying his meaning 
He must redefine them if he is to use them -But in 
that case he tuns the nak of being misunderstood 
from people being too impatient to master his rede 
finition. Hi3 right to redefine may even be challenged 
without any reference to the facts to be expressed he 
may simply be accused of circulating false linguistic 
com, of debasing the verba! currency The othel 
alternative open to him is to coin new words In 
that case runs ^e nsk of not being read at ell 
Hts contribution to verified knowledge is passed by 
j as pedantic and unintelligible There is no simple 
rule of safety between Scylla and Charybdis the 
Tnatiner must steer as best he may Practically the 
advantage lies with old words redefined, because 
thereby discussion is provoked and discussion clears 
the air 

Whether it is best to attempt a formal definition 
or to use words in a pnvate, peculiar, or esoteric 
sense, and leave this to be gathered by the reader 
from the general tenor of your utterances, is a question 
of policy outside the limits of Logic. It is for the 
logician to expound the method of Definition and the 
conditions of its application how far there are subjects 
^ ’At tcpjA’itaVrtytk tetmA \it 
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decided on other pounds But it is probably true 
that no man who declines to be bound by a formal 
definition of his terms is capable of carrying* them 
in a clear unambiguous aense through a heated 
controversy. 



Chapter IT 


THE FIVE PREDICABLES^VERBAL AND REAL 
‘ PREDICATION. 

We give a separate chapter to this topic ont of respect 
for the space that it occupies in the history of Logic. 
But except as an exercise in subtle distinction for its 
own sake, all that falls to be said about the Predicables 
might be given as a simple appendix to the chapter on 
Definition. ' , 

Primarily, the Five Predicables or Heads of Predi- 
cables— Genus, Species, Di0erentia, Proprium, and 
Acetdens — are not predicables at all, but merely a list 
or enumeration of terms used in dividing and defining 
on the basis of attributes. They have no meaning 
except in connexion with a fixed scheme of division. 
Given such a scheme, and we can distinguish in it 
the whole to be divided (the ^enus), the subordinate 
divisions (the sfeaes), the attribute or combination of 
attributes on which each epeaes is constituted (the 
dsjfcrtntia), and other attributes, which belong to some 
or all of the individuals but are not reckoned for pur- 
poses of division and definition {P*vfna c-nAAcetdenfia). 
The list is not itself a logical division : it is hetero- 
geneous, not homogeneous; the two first are names 
of classes, the three last of attributes. But correspond- 
ing to it we might make a homogeneous division of 
attributes, as follows:— 

(»os) 
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Attnbutes 

I 

Denning 


Genenc Specific 
(Differentia) 

•The origin of the title Predicables as applied to these 
Bve terms is curious, and may be worth noting as an 
instance of the difBcuIty of keeping names precise, and 
of the confusion arising from forgetting the purpose 
of a name Porphyry in his ttaayvyr) or Introduction 
explains the five words (^wwu) aimply as terms that it is 
useful for various purposes to know, expressly mention 
mg definition and division <But hs casually remarks 
that Singular names, “This man,” “Socrates,' can 
be predicated only of one individual, whereas Gentra, 
SftntSt DifferenUa etc , are predicable ofmany That 
IS to say he describes them as Predicables simply by 
contradistinction from Singular names A name, 
however, was wanted for the five terms taken all 
together, and since they are not a logical division, but 
merely a list of terms used 10 dividing and defining, 
there was no apt general designation for them such 
as would occur spontaneously. Thus it became the 
custom to refer to them as the Predicables, a means of 
reference to them collectively being desiderated, while 
the meaning of this descnptive title was forgotten 
To call the five divisional elements or Divtsorta 
Predicables is to present them as a division of Predi 
cate Terms on the basts of their relation to the Subject 
Term to suggest that every Predicate Term must be 
either a Genus or a Species, or a Differentia, or a 


Non defining 


Proprium 
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Propnum, or an Accidens of the Subject Term They 
are Eometimea criticised as such, and it is rightly 
pointed out that the Predicate is never a species of or 
with reference to the Subject But, ifi truth, the five 
so-called Pcedicables were never meant as a division of 
predicates in relation to the subject it is only the title 
that makes this misleading suggestion ^ 

To complete the confusion it so happens that Ans* 
totic used three of the Five terms m what was virtually 
a division of Predicates inasmuch as it was a division 
of Problems or Questions In expounding the methods 
of Dialectic in the Topica he divided Problems into 
four classes according to the relation of the Predicate 
to the Subject The Predicate must either be simply 
convertible with the subject or not If simply con 
vertible, the two hidst bO coextensive, and the Predi 
cate must be either a Propnum or the Definition If 
not simply convertible, the Predicate must either be 
part of the Definition or not If part of the Definition 
It must be either a Generic Property or a Differentia 
(both of which m this connexion Aristotle includes 
under Genus) if not part of the Definition, it is an 
Accident Aristotle thus arrives at a fourfold division 
of Problems or Predicates — yo-os including 

Differentia, Sia^po), o/jos (Definition), to ISiov {Pro- 
Pnum) , and to crw^/3f/3ijK^ {Acadens) The object of it 
was to provide a basis for his systematic exposition, 
each of the four kinds admitted of differences m 
dialectic method For us it is a matter of simple 
curiosity and ingenuity It serves as a monument of 
how much Greek dialectic turned on Definition, and it 
corresponds exactly to the division of attributes into 
Defining and Non defining given above. It is some 
times said that Aristotle showed a more scientific mind 
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than Porphyry in making the Predicables four instead 
of five This IS true if Porphyry s list had been meant 
as a division of attributes but it was not so meant 

The distinction between Yerhal or Analytic and 
Real or Synthetic Predication corresponds to the 
distinction between Defining and Non defining attn 
botes, and also has no significance except with 
reference to some scheme of Division, scientific and 
precise or loose and popular 

When a proposition predicates of a subject something 
contained in the full notion concept or defnition of 
the subject term it is called Verbal, Analytic, or 
Explicative "^verbalt inasmuch as it’ merely explains 
the meaning of a name, txpheahxt for the same 
reason, anafylie, inasmuch aa >t unties the bundle of 
attributes held together m the concept and pays out 
one, or all one by one 

When the attributesof the Predicate are not contained 
m the concept of the Subject, the proposition is called 
Real, Syniheiic, or AtnpJtaUvt for parallel reasons 

Thus <‘A triangle is a three sided rectilinear 
figure 18 Verbal or Analytic , “ Triangles have 
three angles together equal to two right angles, 
or "Triangles are studied lO schools, is Real or 
Synthetic 

According to this distinction, predications of the 
whole Definition or of a Generic attribute or of a 
Specific attribute are Verbal predications of Accident 
are Real A nice point is whether Propria are Verba! 
or Real They can hardly be classed with Verbal, 
inasmuch as one may know the full meaning of the 
name without knowing them but it might be argued 
that they are Analytic, masmucb as they are implicitly 
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contained in the defining attnbutes as being deducible 
from them. 

Observe, however, that the whole distinction is really 
valid only m relation to some fixed or accepted scheme 
of classification or division. Otherwise, what is Verbal 
or Analytic to one man may be Real or Synthetic to 
another. It might even be argued that every proposi 
tioD IS Analytic to the man who utters it and Synthetic 
to the man who receives iL We mnst make some 
analysis of a whole of thought before paying it out in 
words ; and m the process of apprehending the meaning 
of what we hear or read we mutt add the other members 
of the sentence on to the subject Whether or not this 
13 super subtle, it clearly holds good that what is 
Verbal (in the sense defined) to the learned roan of 
science may be Real to the learner That the horse 
has SIX incisors 10 each jaw or that the domestic dog 
has a curly tail, is a Verba! Proposition to the Natural 
Historun, a mere exposition of defining marks; but 
the plain man has a notion of horse or dog into which 
this defining attribute does not enter, and to him 
accordingly the proposition is Real 

But what of propositions that the plain man wonld 
at once recognise as Verbal? Charles Lamb, for 
example, remarks that the statement that “a good 
name shows the estimation 10 which a man is held 
in the world ” is a verbal proposition Where is the 
fixed scheme of division there ? The answer is that 
by a fixed scheme of division we do not necessarily 
mean a scheme that is ngidly, definitely and precisely 
fixed. To make such schemes is the business of 
Science. But the ordinary vocabulary of common 
intercourse as a matter of fact proceeds upon schemes 
of division, though the names used in common speech 
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are not always Bcienttfically accurate, not always the 
best that could be devised for the easy acquisition and 
sure transmission of thorough knoxvJedge The plain 
man a vocabulary, though often twisted aside by such 
causes hs we have speciBed, ts roughly moulded on 
the most marked distinguishing attributes of things 
This was practically recognised by Aristotle when he 
, made one of his modes of definition consist in some 
thing like what we have called verifying the meaning 
of a nathe, ascertaining the attributes that it signifies 
in common speech or m the speech of sensitle men 
This 13 to ascertain the essence, tvtna, or Substantia^ 
of things the most salient attributes that strike the 
cornmon eye either at once or after the closer inspection 
that comes of long companionship and form the basis 
of the ordinary vocabulary •' Properly speaking 
Mansel says,^ * **A11 DeBoition is an inquiry into 
AUnbuits Our complex notions of Substances can 
only be resolved into various Attributes with the 
addition of an unknown substratum a something to 
which we are compelled to regard these attributes 
as belonging Man, for example, is analysed into 
Animality, Rationality, and the something which 
exhibits these phenomena Pursue the analysis and 
the result is the same We havfe a something 
corporeal, animated, sensible, rational An unknown 
constant must always be added to complete the 
integration This ^‘unknown constant” was what 
Locke called the Real Essence as distinguished from 
the Nominal Essence, or complex of attributes It 

* Aldr ch s Compend urn Appendix Note C. “the leader nay 
b« referred to Mansel i Notes A and C for valaable historic^ 

noUeet of tbe Pred cables and DeGnit on 



Tht ^tvt Preiicaila, iii 

is upon this nominal essence, upon divisions of things 
according to attributes, that'' cOmhioD speech rests 
and if It involves many cross-divisicjns, this is 
because the divisions have been made for limited 
and conflicting purposes. 
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aristotz.es categories 

In deference to tradition a place ^must be found m 
every logical treatise for Aristotle s Categories No 
writing of the same length haa exercised a tithe of its 
influence bn human thought It governed scholastic 
thought and expression for many centuries, being from 
Its shortness and consequent easiness of transcnption 
one of the few boohs in every educated mao s library 
It still regulates the subdivisions of Farts of Speech In 
our grammars Its universality of acceptance is shown 
m the fact that the words cate^ry (KarTyopca) and pn- 
dieameni, its Latin translation, have passed into 
common speech 

The Categones have been much criticised and often 
condemned as a division, but, strange to say, few have 
inquired what they originally professed to be a division 
of, or what was the original author s basis of division 
Whether the basis is itself important, is another 
question but to call the division imperfect, without 
reference to the author's intention, is merely confusing, 
and serves only to illustrate the fact that the same 
objects may be differcnlly divided on different principles 
of division Ramus was nght in saying that the 
Categories had no logical aigniflcance, inasmuch as 
(iia) 



Arisfotie's Categories. I13 

they could not be made a basis for departments of 
logical method ; and Kant and Mill m saying that they 
had no philosophical significance, inasmuch as they are 
founded upon no theory of Knowing and Being: but 
this is to condemn them for not being what they were 
never intended to be. 

The sentence in which Aristotle states the objects to 
be divided, and his division of them is so brief and bold 
that bearing in mind the subsequent history of the 
Categories, one first comes upon it with a certain 
surprise, ‘ He says simply — . 

“Of things expressed without syntax 
words), each signifies either substance, or quantity, or 
'quality, or relation, or place, or time, or disposition 
(r.e., attitude or internal arrangement), or appurtenance, 
or action (doing), or suffering (being done to)." * 

The objects, then, that Aristotle proposed to classify 
were single words (the themata simpluia of the School* 
men). He explains that by “out of syntax" (dm 
cv^irXoK^) he. means without reference^ to truth ^or 
fals^ehood: there, can^be 00 decfaration of truth or 
falsehood without a sentence, a combination, or syntax : 
“'man runs" is either true or false, "man" by itself, 
“ runs *' by itself, is neither. His division, therefore, 
was a division jif siugle words according to their dif. 
fMences of signification, and without reference to the 
truth or falsehood of their predication.* 

Signification was thus the basts of division. But 

^ Twr (rarA ^rsi clvtar 

trri/iali'th voiir, % rpSr i) rev, 1) weri, 1) 1) 

4 4 wd^fir. (Categ. u. fi } 

*To describe the Categories as a graininatlcal division, as 
Mansel does in bis instroctive Afipendix C to Aldncb, u a IitUe 
misleading without a qualificauoa. They are non.Iogical Inas* 
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according to what differences ? The Categones them 
selves are so abstract that this question might be 
discussed on their bare titles interminably But often 
when abstract terms are doubtful, an author's intention 
may be gathered from his examples And when Ans 
totle 8 examples are ranged m a table, certain principles 
of subdivision leap to the eyes Thus — 

mucti as ttiey have no bearing on any logical fiupose Bat Uiey 
are graminatical only in to tar as they are concerned with words. 
They are not grammatical In the sense of being concerned with 
the function of words in predicaiion The nnit of grammar la 
this sense IS the sentence, a combination of words In syntax, and 
It It expressly with words out of syntax that Aristotle deals, with 
single words not in relation to the other parts of a sentence, but in 
relation to (be things signified In any strict definition of the 
previnees of Qtammar and Logic, the Categories are neither 
grammatical ooc logical the grammiriant have appropriated 
for the subdivision of certain parts of the sentence but with 
DO more right than the logiciana They really form a treatise by 
themselves, which Is in the main ontological, a discussion of sub 
stances and attributes as underlying the forms of common speech 
In saying this I use the word substance in the modern sense but 
It must be remembered that Aristotle’s vMa, translated substantia, 
covered the word as well as the thing signified, and that bis 
Categories are primarily classes of wnds The union between 
names and th ngs would seem to have been closer tn the Greek 
mind than we can now realise. To get at it we must note that 
every separate word (tJ Xryi/unw) la conceived as having a being 
or thing (rb Ir) corresponding to it, so that beings or things 
(vi frra) are coextensive with smgle words a bemg or thing Is 
whatever receives a separate name This fs clear and simple 
enough but perplexity begins when we try to distinguish between 
this nameable being and concrete being which last is Aristotle s 
category of eboU the being rignified by a Proper or a Common 
as distinguished from an Abstract Noun As we shall tee it is 
relatively to the highest sense of this last kind of bemg namely, 
the being signified by a Proper name that he considers the other 
lands of being 
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Substance 

(ovtrta) 

\SuhstanUdi 

Quantitj 

(■jTwoy) 

{QuanMas) 

Quality 

(irotoK) 
{Quali/cu) 
Relation ^ 

(T/> 0 ?Tt)‘ A 

(Aelaiio) 

Place 

(irov) 

(Uii) 

Time 

(iror«) 

{Quarufo) 

' Disposition 

(iCClffdtu) 

(Fasitio) 

Appurtenance 

(<X«>') 

(Ifait/us) 

Action 

(iroteli’) 

{Acixe)) 

Passion 

(ircK7X«>') 

(Fassio) 


Man "1 

(SySpOTK) j 

1 Common J 
Noun | 

^Substance / . 

Five feet five ‘ 
(Tpnnjxw) 

1 

r 

1 Permanent 

Scholarly 

« ^ 

(ypafiftanmy) , 

0 

H 


Rigger 

(fitiiov) 

(§ 

Attribute 

In the LyceumN 

r 

(ty Av«tv) ! 

> 

B 


Yesterday I 

(x^«) J 

■ g 
g 

Temporary 

Reclines ^ 

(it'oxniw) 1 

J 


Has shoes on 
(viroScSenu) 

$ 


Cuts 

(re/iyrt) 

g 

Attribute 

Is cot 

{rifwaat) 


^ * 


In looking at the examples, our first impression 
IS that Anstotle has fallen into a confusion He 
professes to classify words out of syntax, yet he 
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gw» worts with Iht marts ol syntaa on thtm. 
Thus his division is accidentaiiy grammatical, a 
division of parts of speech, parts of a sentence 
into Nouns, Adjectives. Adverbs, and Verbs. MS 
his subdivisions of these parts are stilt foilowed in 
out grammars. But really It is not the pamroaUcal 
function that he attends to, hut the signification, 
and looting further at the eiamples, we see wliat 
differences of signification he had in his mind. ,lt 
is differences rejyive to a ctjncrete individna.h 
differences in the worts applied to, him nccordinf 
as_lhey aign|fy_the ^bsunce of him or his atmbutes, 
permanent or temporary. 

"Take any concrete thing, Socrates, book, this 
table. It must be some kind of a thing, a inan, » 
book. It must have some alre or quantity, six feel 
high, three inches broad. It must have some quali^. 
white, learned, hard. It most .have relations wu 
other things, half this, double that, the son, of .a 
father' It must be sornewhcre, at some time, »n 
some attitude, ^th some “havings,” appei^dages, 
appurtenances, or belongings, doing something, 'or 
Imi^g something done to it. Can you conceive any 
name (simpre or com^site) 'applicable to anyobjec 
of perception, whose signification does not fall mto 
one or other of these classes ? If you cannot, the 
categories are justified as an exhaustive division o 
significations. They ate a complete list of the mos 
general resemblances among individual things, lO 
other words, of the summa genera, the genera genera 
issima of predicates concerning this, that or the 
other concrete individual. No individual thing i® 
mi generis: everything is like other things: the 
categories are the most general likenesses. 
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The categones are exhaustive, but do they fulfil 
another requisite of a good division — are they mutually 
exclusive ? Anstotle himself raised this question, and 
^onne of his answers to difBculties are instructive 
Particularly his discussion of the distinction between 
Second Substances or Essences and Qualities Here 
be approximates to the modern doctrine of the distinc* 
tion between Substance and Attribute as set forth in 
our quotation from Mansel at p xio. Aristotle's 
Second Essences (S(vr<;iat omtwk) are common nouns 
or general names, Species and Genera, man, horse, 
anunal, as distinguished from Singular names, this 
man, thu horse, which he calls First Substances (rpwrat 
ottriai), essences par exullenee, to which real existence m 
the highest sense is attnbuted Common nouns are put 
in the First Category because they are predicated in 
answer to the question, What is this ? But he raises 
the difBcuIty whether they may not rather be regarded 
as bemg m the Third Category, that of Quality (ro 
votoy). When we say, “This is a nxan,’ do we not 
declare what sort of a thing he is ? do we not declare 
his Quality ? If Anstotle had gone farther along 
this line, he would have amved at the modern point 
of view that a man is a man in virtue of his possessing 
certain attributes, that general names are applied in 
virtue of their connotation. This would have been 
to make the line of distinction between the First 
Category and the Third pass between First Essence 
and Second, ranking the Second Essences with 
Qualities But Anstotle did not get out of the 
difficulty in this way. He solved it by falling back 
on the differences in common speech “Man" does 
not signify the quality simply, as “whiteness” does 
“Whiteness ' signihes nothing but the quality. That 
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II to say, there is no separate name in commoa 
speech for the common attributes of man. His 
further obscure remarV that genera! names “deBne 
quality round essence '* (*r</i2 oiiviav), inasmuch as 
they signify what sort a certain essence is, and that 
genera make this definition mote widely than species, 
bore fruit in the medieval discussions between Heahsti 
and Nominalists by which the signification of general 
names was cleared up 

Another difficulty about the mutual exclusiveness of 
the Categories was started by Aristotle in connexion 
with the Fourth Category, Relation (irpis n Ad alip/id, 
To something ' Mill remarks that "that could not be 
a very comprehensive view of the nature of Relation 
which would exclude action, passivity, and local situation 
from that Category," and many commentators, from 
Simplicius down to Hamilton, have remarked that all 
the last sue Categones might be included under Kelt 
tion. This 18 so far correct that the word Relation is one 
of the vaguest and most extensive of words, but the 
criticism Ignores the stnetness with which Aristotle 
confined himself in his Categones to the forms of 
common speech It is clear from his examples that la 
his Fourth Category he was thinking only of " relation ” 
as definitely expressed in common speech In his 
meaning, any word is a relative which is joined with 
another in a sentence by means of a preposition or 
a case infiection Thus disposition " is a relative 
it is the disposition cf something. This kind of 
relation is perfect when the related terms reciprocate 
grammatically, thus "master,” "servant,” since we 
can say either "the master of the servant," or "the 
servant of the master”. In mediaval logic the term 
Relata was confined to these perfect cases, but the 
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THE CONTROVERSY ABOUT UNIVERSALS — 

CULTIES CONCERNING THE RELATION 

GENERAL NAMES TO THOUGHT ANU 

REALITY 

In the opening Beotencea of his Isagoge, before 
hi3 simple explanation of the Five Pfedit®We8, 
Porphyry mentions certain questions concern*ng 
Genera and Species, which he passes over as being 
too difficult for the beginner. *' Concerning genet® and 
species," he says, “the question whether they subsist 
(»r, have real substance), or whether they lie ‘n the 
mere thoughts only, or whether, granting them to sub 
sist, they are corporeal or incorporeal, or whether they 
subsist apart, or m sensible things and cohering tound 
them — this I shall pass over, such a question being a 
very deep affair and one that needs other and greater 
investigation ” 

This passage, written about the end of the third 
century, A.D , is a kind of isthmus between Greek 
Philosophy and Mediftval it Bummarises questions 
which had been turned over on every side and most 
intricately discussed by Plato and Aristotle and their 
successors, and the bald summary became a starting 
point for equally intricate discussions amofig the 
Schoolmen, among whom every conceivable vaf'cty 
doctrine found champions The dispute became known 
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as the dispute about UniTersals, and three ultra 
tjrpical forms of doctrine were developed, known 
respectivelj as Realism, Nommalism, and Concep 
tualism Undoubtedly the dispute, with all its waste 
of mgenuity, had a clearing effect, and we may fairly 
try now what Porphyry shrank from, to gather some 
simple results for ^e better understanding of general 
names and their relations to thoughts and to things 
The rival schools had each some aspect of the general 
name in view, which their exaggeration served to 
render more distinct 

What does a general name signify? For logical 
purposes it is suSaeot to answer — the points of 
resemblance as grasped in the mind, fixed by a name 
apphabl^to cadi'onhe resembling individuals This 
u the Signification' of the geaei^~DamF/r'/iroZ^, its 
connotation or concept, the identical element of 
objective reference in all oses of a general name 

Bat other questions may be asked that cannot be so 
simply answered. What is this concept in thought? 
What is there in our minds corresponding to the 
general name when we utter it? How is its significa 
tion conceived? What is the signification psych> 
logically 1 

We may ask, further, ^Vhat is there in nature that 
the general name signifies ? ^Vhat is its relation to 
realit> ? What corresponds to it m the real world ? 
Has the unity that it represents among mdividuals no 
existence except m the mmd ’ Calling this unity, this 
one m the many, the Universal {Jlntrerzale, to t£v), 
what IS the Universal cntologually 1 

It was this ontological question that was so hotly 
and bewildenngly debated among the Schoolmen 
Before giving the ultra typical answers to it, it may be 
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well to note how this question was mixed up with still 
other questions of Theology and Cosmogony Recog 
nismg that there is a unity signified by the general 
name, we may go on to inquire into the ground of the 
unity Why are things essentially like one another ? 
How IS the unity maintained ? How is it continued ? 
Where does the common pattern come from? The 
question of the nature of the Universal thus links itself 
with metaphysical theories of the construction of the 
world, or even with the Darwinian theory of the ongm 
of species 

Passing by these remoter questions, we may give 
the answers of the three extreme schools to the onto 
logical question. What is a Universal? 

The answer of the Ultra Realists broadly put, was 
that a Universal is a substance having an independent 
existence in nature 

Of the Ultra Nominalists, that the Universal is a 
name and nothing else, vox el /ralerea ntM, that 
this name is the only unity among the individuals of 
a species, all that they have in common 

Of the Ultra Conceptualists, that the individuals 
have more in common than the name that they have 
the name plus the meaning, vox + significaho, but that 
the Universals, the genera and species, exist only m 
the mind 

Now these extreme doctrines, as literally interpreted 
by opponents, are so easily refuted and so manifestly 
untenable, that it may be doubted whether they were 
ever held by any thinker, and therefore I call them 
Ultra Realism, Ultra Nominalism, and Ultra Concep- 
tualism They are mere exaggerations or caricatures, 
set up by opponents because they can be easily knocked 
down 
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To the Ultra Realiats» it is suiScient to say that if 
there existed anyv/hete a eobstance having all the 
common attributes of a species and only these, having 
none of the attributes pecnliar to any of the individuals 
of that species, corresponding to the general name as 
an individual corresponds to a Proper or Singular 
name, it would not be the Universal, the unity 
pervading the individuals, but only another mdividnal 
To the Ultra Nominalists, it is sufficient to say that 
the individuals must have more m common than the 
name, because the name is not applied arbitrarily, 
but on some ground The individuals must have m 
common that on account of which they receive the 
common name to call them by the same name is 
not to make them of the same species 

To the Ultra Conceptualists, it is snfHcient to say 
that when we employ a general name, as when we say 
Socrates is a man, we do not refer to any passing 
thought or state of mind, but to certain attributes 
independent of what is passing in our minds We 
cannot make a thing of this or that species by merely 
thinking of it aa such 

The ultra forms of these doctnnes are thus easily 
shown to be inadequate, jet each of the three, Realism, 
Nominalism, and Conceptualism, represents a phase 
of the whole truth. 

Thus, take Realism Although it is not true that 
there is anything in reality corresponding to the 
general name such as there is corresponding to the 
singular name, the general name merely signifying 
tfftn'infies o1 ^nat Iftic BIngu^ar name signihes, ti 
does not follow as the opponents of Ultra Realism 
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senses may be particularised m which Realism is 
justified. 

(1) The points of resemblance from which the 
concept IS formed are as teal as the individuals 
themselves It is true m a sense that it is our 
thought that gives unity to the individuals of a 
class, that gathers the many into one, and so far 
the Conceptualista are tight Still we should not 
gather them into one if they did not resemble one 
another that is the reason why we thinlc of them 
together and the respects in which they resemble 
one another are as much independent of us and 
our thinking as the individuals themselves, as much 
beyond the power of our thought to change We 
must go behind the activiQ' of the mind in uni^^iog 
to the reason for the unification and the ground of 
unity is found in what really exists We do not 
confer the unity we do not make all men or all 
dogs alike we find them so The curly tails m a 
thousand domestic dogs, which serve to distinguish 
them from wolves and foxes, are as real as the 
thousand individual domestic dogs In this sense 
the Anstotehan doctrine, Unvuersaha tn re, expresses 
a plain truth 

(2) The Platonic doctrine, formulated by the School 
men as Umversaha ante rent, has also a plain validity 
Individuals come and go, but the type, the Universal, 
13 more abiding Men are bom and die man remains 
throughout The snows of last year have vanished, 
but snow IS still a reality to be faced Wisdom does 
not perish with the wise men of any generation In 
this plain sense, at least, it is true that Universals exist 
before Individuals, have a greater permanence or, if we 
like to say so, a higher, as it la a more enduring, reality 
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(3) Fuither, the “idea,” concept, or nnivcrsal, 
thongh It caonot be separated from the lodividua!, 
and whether or not we ascribe to it the separate 
suprascnsual existence of the archetypal forms of 
Plato 6 poetical fancy, is a very potent factor in the 
real world Ideals of condoct, of manners, of art, of 
poliQ^, have a traditional life they do not pass avs'ay 
with the individuals lo whom they have existed, in 
whom they are temporarily materialised thej survive 
as potent influences from age to age The “idea’ of 
Chaucer s Man of Law, who always “ seemed busier 
than he was," is still with us Medix\*al conceptions 
of chivalry still govern condoct The Universal enters 
into the Individual, takes possession of him, makes of 
him Its temporary tnanifcatalion 

Nevertheless, the Nominalists are right m insisting 
on the importance of names What w e call the real 
world is a common object of perception and knowledge 
to you and me we cannot amve at a knowledge of 
It Without some means of communication with one 
another our means of communication is language 
It may be doubted whether even thmbng could go far 
without sjTnbols with the help of which conceptions 
may be made definite A concept cannot be explained 
wnthout reference to a sj'mbol There is even a sense 
m which the Ultra Nominalist doctrine that the indi 
vtdcalsina class have nothing in common but the 
name is tenable Deootability by the same name is the 
only respect in which those individuals are absolutely 
identical in this sense the name alone is common to 
them, though it is applied m virtue of their resemblance 
to one another 

Finally, the Conceptuahsts are right in insisting on 
the mind s activity in connexion with general oaires 
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Genera and species are not mere arbitrary subjective 
collections the union is determined by the characters 
of the things collected Still it is with the concept lo 
each man s mind that the name is connected it is by 
the activity of thought m recognising likenesses and 
forming concepts that we are able to master the 
diversity of our impressions, to introduce unity into 
the manifold of sense, to reduce our various tecollec 
tions to order and coherence 
So much for the Ontological question. Now for the 
Payohological What is in the mind when we employ 
a general name ? What is the Universal psychologi 
cally ? How is it conceived ? 

What breeds confusion to these subtle inquiries is 
the want of fixed unambiguous names for the things to 
be distinguished. It is only by means of such naniM 
that we can hold on to the distinctions, and keep from 
purxling ourselves Now there are three things to be 
distinguished in this inquiry, which we may call the 
Concept, the Conception, and the Conceptual or 
Generic Image Let us cal! them by these names 
and proceed to explain them 
By the Concept, I understand the meaning of the 
general name, what the general name signifies by 
the Conception, the mental act or state of him who 
conceives this meaning The concept of “ triangle, 

« tf , what you and I mean by the word, is not my act 
of mind or 3 our act of mind when we think or speak of 
a triangle The Conception which is this act, is an 
event or incident in our mental history, a psychical 
act or state, a distinct occurrence, a particular fact m 
time as much as the battle of Waterloo The concept 
IS the objective reference of the name, which is the 
same, or at least is understood to be the same, every 
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time we use it. I make a figure on paper with ink 
or on a blackboard with chalk, and recognise or con* 
ceive it as a triangle : you also conceive it as such : 
we do the same to*morrow ; we did the same yesterday : 
each act of conception is a different event, but the con- 
cept is the same throughout 

Now the psychological question about the Universal 
is, What is this conception? We cannot define it 
positively further than by saying that it consists in 
realising the meaning of a general name: the act 
being unique, we can only make it intelligible by 
producing an example of it But we may define it 
negatively by distinguishing it from the conceptual 
image. Whenever we conceive anything, “man," 
“horse," there is generally present to our minds an 
Image of a man or horse, with accidents of siae, 
colour, position or other categories. But this concep- 
tual image is not the concept, and the mental act 
of forming it is not conception. 

This distinction bet^veeo mental picturing or 
imaging and the conception of common attributes is 
variously expressed. The correlative terms Intuitivl 
and Symbolical Thinking, Pratntative and Rtpresentative 
Knowledge have been employed.* But whatever terms 


* The only objection to these tenns is that they have slipped 
firom their moorings in philosophical osage. Thus instead of 
Leibnitz's nse of Intuitive and Symbolical, which corresponds 
to the above distinction between Imaging and Conception, Mr. 
Jevons employs the terms to express a distinction among 
ronceptions proper. We can ondeistand what a chiliagoa 
means, but we cannot form an image of it in our minds, except 
in a very conhssed and imperfect way; whereas we can form 
a distinct imagt of a triangle. Mr. Jevons would call the 
conception of the triangle fafaifivv, of the chBiagon Symlohrat. 
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we want to make oar conception definite, we pass in 
review an indefinite number of the individuals, case 
after case. 

A minor psychological question concerns the nature 
of the conceptual image la it a copy of some 
particular impression, or a confused blur or blend of 
many ? Possibly neither possibly it is something 
like one of Mr Gallons composite photographs, 
photographs produced by exposing the same surface 
to the impressions of a number of different photographs 
m succession If the individuals are nearly alike, the 
result IS an image that is not an exact copy of any 
one of the components and jet is perfectly distinct 
Possibly the image that comes into our minds eje 
when we hear such a word as "horse or "man’ 
IB of this character, the result of the impressions of a 
number of similar things, but not identical with any 
one As, however, different persons have different 
conceptual images of the same concept, so we may 
have different conceptual images at different times 
It IS only the concept that remains the same 

But how. It may be asked, can the concept remain 
the same ? If the universal or concept psychologically 
is an intellectual act, repeated every time we conceive 
what guarantee have we for the permanence of the 
concept ? Does this theory not do away with all 
possibility of defining and fixing concepts ? 

This brings us back to the doctrine already laid 
down about the truth'oT Realism The theory of the 
concept is not exhausted when it is viewed only 
psychologically, as a psychic act If we would 
understand it fully, we must consider the act in its 
relations to the real experience of ourselves and 
others To fix this act, we give it a separate tiame, 
9 
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THE INTERPRETATION OP PROPOSITIONS 
—OPPOSITION AND IMMEDIATE 
INFERENCE. 
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THEORIES OP PREDICATION.— THEORIES OP 
JUDGMENT, 

We may hotv retara to the SyMogisljc Forms, and the 
consideration of the compatibility or incompatibility, 
implication, and interdependence of propositions 
It was to make this consideration clear and simple 
that what we have called the Syllogistic Form of 
propositions was devised When are propositions 
incompatible ? When do they imply one another ? 
When do two imply a third ? We have seen m the 
Introdnction how such questions were forced upon 
Aristotle by the disputative habits of his time It 
was to fkcilitate tlie answer that he analysed 
propositions into Subject and Predicate, and viewed 
the Predicate as a reference to a class in other words, 
analysed the Predicate ^rthec mto a Copula and, a 
Class Term. *1 
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But before showing how he exhibited the inter 
connexion of propositions on this plan, we may turn 
aside to consider various so called Theories of Predtca 
lion or of Judgment Strictly speaking, they are not 
altogether relevant to Logic, that is to say, as a 
practical science they are partly logical, partly 
psychological theories some of them have no beanng 
whatever on practice, but ate matters of pure scientific 
curiosity but historically they are connected with the 
logical treatment of propositions as having been 
developed out of this 

The least confusing way of presenting these theories 
13 to state them and examine them both logically and 
psychologically The logical question is, Has the 
view any advantage for logical purposes 7 Poes 
help to prevent error, to clear up confusion 7 Poes 
it lead to firmer conceptions of the truth? 'Tiie 
psychological question is. Is this a correct theory of 
how men actually think when they make propositions 7 
It IS a question of wTuit ts m the one case, and of 
what ought to be for a eertain purpose in the other 

Whether we speak of Proposition or of Judgment 
does not materially affect our answer A Judgment is 
the mental act accompanying a Propo'^ition, or that 
may be expressed in a proposition and cannot be 
expressed othersvise we can give no other intelligible 
definition or description of a judgment So a proposi 
tion can only be defined as the expression of a judg 
ment unless there is a judgment underneath them, a 
form of words is not a proposition 

Let us take then, the different theones m turn We 
shall, find that they are not really antagonistic, but 
only different that each is substantially right from its 
, own point of view and that they seem to contradict 
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one another only when the point of view Is misunder- 
stood. 

L That the Predicate term may be regarded as a class 
in or from which the Subject is included or excluded. 
Known aa the Class-Inclusion, Class-Reference, or 
Denotative view. 

This way of analysing propositions is possible, as we 
have seen, because every statement implies a general 
name, and the extension or denotation of a general 
name is a class defined by the common attribute or 
attributes. It is useful for syllogistic purposes : 
certain relations among propositions can be most 
simply exhibited in this way. 

But if this is called a Theory of Predication or 
Judgment, and taken psychologically as a theory of 
what is in men’s minds whenever they utter a 
significant Sentence, it is manifestly wrong. When 
discussed as such, it is very properly rejected. When 
a man says P struck Q,” he has not necessarily a 
class of “strikers of Q”. definitely in his mind. What 
he has in his mind is the logical equivalent of this, but 
it is not this directly. Similarly, Mr. Bradley would 
be, quite justified in speaking of Two Terms and a 
Copula as a superstition, if it were meant that these 
analytic elements are present to the mind of an 
ordinary speaker. 

II. * Thai every Proposition be regarded as ajirm- 
ing or denying an attribute of a subject. Known some- 
times as the Connotative ortbe Denotative-Connotative 
view. This also follows from the implicit presence of 
a general name in every sentence. But it should not 
be taken as meaning that the man who says: “Tom 
came here yesterday,” or James generally sits there,’’ 
has a clearly analysed Snbject- and Attnbute in his. 
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This way of regarding propositions is permissible or 
not according to oor interpretation of the words 
congruence and “ conflictiont’ and the word 
" concept " If by concept we mean a conceived 
attribute of a thing, and if by saying that two concepts 
are congruent or conflicting, we mean that they may 
or may not oshere in the same thing, and by saying 
that a concept la congruent or conflicting with an 
individual that it may or may not belong to that 
individual, then the theory is a corollary from 
Aristotle a analysis Seeing that we must pass 
through that analysis to reach it, it is obviously not 
a theory of ordinary thought, but of the thought of a 
logician performing that analysis 
The precise point of Hamilton s theory was that the 
logiaan does not concern himself with the question 
whether two concepts are or are not as a matter ol 
&ct found 10 the same subject, but only with the 
question whether they are of such a character that 
they may be found, or cannot be found, m the same 
subject In so far as bis theory is sound, it is an 
abstruse and technical way of saying that we may 
consider the consistency of propositions without 
considenng whether or not they are true, and that 
consistency is the peculiar business of syllogistic logic 
V, T/ict the ulUmaie subject 0/ every judgment ts reality 
This is the form m which Mr Bradley and Mr 
Bosanquet deny the Ultra Conceptuahst position 
The same view is expressed by Mill when he says that 
*' propositions are concerned with things and not with 
our ideas of them ' 

The least consideration shows that there is justice 
in the view thus enounced Take a number of propo 
sitions — * 
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The streets a*e wet 

George has blue e^'es. 

The Earth goes round the Sun. 

Two and two make four 

Obviously, in any of these propositions, there Is a 
reference beyond the conceptions in the speaker's miod, 
viewed merely as inadents m his mental history 
They express beliefs about things and the relations 
among things i« rerum natura when any one under 
stands them and gives his assent to them, he never 
stops to think of the speakers state of mind, but of 
what the ivords represent ^Vhen states of mind 
are spoken of, as when we say that our ideas ate 
confused, or that a man's conception of duty iniluences 
hts conduct, those states of mmd are viewed as 
objective facts m the world of realities Even when 
we speak of things that have in a sense no reality, as 
when we say that a centaur is a combination of man 
and horse, or that centaurs were fabled to live m the 
vales of Thessalj , it is not the passing state of mind 
expressed by the speaker us such that we attend to or 
think of, we pass at once to the objective reference of 
the, words 

' Psychologically, then, the theory is sound what is 
Its logical value ? It is sometimes put forward as if it 
tvere inconsistent with the Class reference theory or 
the theory that judgment consists in a comparison of 
concepts Historically the origin of its formal state 
ment is its supposed opposition to those theories But 
really it is only a misconception of them that it contra 
diets It^s inconsistent with the Class reference view 
only if by a class we understand an arbitrary subjective 
collechon, not a collection of things on the ground of 
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common attributes And it is inconsistent with the 
Conceptualist theory only if by a concept we understand 
not the objective reference of a general name, but what 
we have distinguished as a conception or a conceptual 
image The theory that the ultimate subject is reality 
IS assumed m both the other theories, rightly under 
stood If every proposition is the utterance of a 
judgment, and every proposition implies a general 
name, and every general name has a meaning or con 
notation, and every such meaning is an attribute of 
things and not a mental state, it is implied that 
the ultimate subject of every proposition is reality 
But we may consider whether or not proposi 
tions are consistent without considering whether 
or not they are true, and it is only their 
mutual consistency that is considered in the syllo 
gistic formula. Thus, while it is perfectly correct 
to say that every proposition expresses either truth or 
falsehood, or that the characteristic quality of a judg 
meot is to be true or false, it is none the Jess correct to 
say that we may temporarily suspend consideration of 
truth or falsehood, and that this is done m what is 
commonly known as Formal Logic. 

VI 77iat aery freponhon may be regarded \ as 
expressing relations between phenomena 

Bam follows blill m treating this as the hnal 
import of Predication But he indicates more 
accurately the logical value of this view in speaking 
of It as important for laying out the divisions of 
Inductive Logic They differ slightly m their lists 
of Universal Predicates based upon Import in this 
sense — Mill s being Resemblance, Coexistence, Simple 
Sequence, and Causal Sequence, and Bam s betn^ 
Coexistence, Succession, and Equality or Inequality 
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But both lay stress upon Coexistence and Succession, 
and we ehali find that the distinctions between Simple 
* Sequence and Causal Sequence, and between Repeated 
and Occasional Coexistence, are all>important m the 
Logic of Investigation. But for sj {logistic purposes 
the distinctions have no relevance. 
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THE ” OPPOSITION" OP PROPOSITIONS —THE 
INTERPRETATION OF "NO”. 

Propositions ar e techoica Hy_ sgid^ to }j®^‘^opposed *’ 
when, having the sameterms in S u bject and Predicate , 
they_di ffer in Q ua ntity, or «o Quality, or in both * 

^ This IS the trsditiens! definition of Opposition &om an eul^ 
penod. thoQgh the tradition does not start &em Anstotle WJdi 
hua opposition (irriciTfffAi) meant, as it still means m ordinary 
speech, incompatibility The technical meaning of Opposition tt 
based on the Vagram (givea afterwards in the text) known as the 
Senate of Opposition, and probably originated m a eonftised 
apprehension of the reason why it receired that name It was 
called the Square of Opposition, because it was intended to 
niustrate the doctrine of Opposition In Aristotle’s sense and the 
ordinary sense of repugnance or incompatibility What the 
Square brings out is this. If the four forms A E I O axe arranged 
symmetncally according as they difter in quantity, or quality, 
or both. It IS seen that these differences do not correspond 
symmetncally to compatibility and incompatibility that pro 
positions may differ m quantity or m quality without being 
incompatible, and that they may differ in both (as Contradictories) 
and be less violently incompatible than when they differ in one 
only (as Contraries) The original purpose of the diagram was 
to bring this out, as b done in every exposition of it. Hence it 
was called the Square of Opposition. But as a descnptive title 
this IS a misnomer it should have been the Square of IJifferences 
in Quantity or QuaLty This misnomer has been perpetuated by 
appropriating Opposition as » common name for didbreoce m 
Quantity or Quality vihen (he terms are the same and In the same 

(m) ■ 
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The practical question from which the technical 
doctrine has been developed was how to determine 
the significance of contradiction What Ts meant by 
giving the answer “ No ' to a proposition put inteno 
gatively ? What is the interpretation of “ No 1 
What IS the respondent committed to thereby? 

"Have all ratepayers a vote?’’ If you answer 
“ No,' you are bound to admit that some ratepayers 
have not 0 is the Contradictory of A If A is false, 

0 must be true. So if you deny 0, you are bound to 
admit A one or other must be true . either Some rate 
payers have not a vote or All have 

la It the case that no man can live without sleep ? 
Deny this, and you commit yourself to maintainiog 
that Some man, one at least, can live without eleepi 

1 IS the Contradictory of E , and vtes vers3 
Contradictory opposition is distinguished from Con 

trary, (he opposition of one Universal to another, of 
A to E and E to A There i s a natural tendency_J^ 
meet a strong assertion with the very reverse Let it 
be maintained^at^oroen arT essentially faithless or 
that " the poor in a lump is bad,’ and disputants are 
apt to meet this extreme with another, that constancy 
13 to be found only in women or true virtue only among 
the poor, ^th^extremes, both Aand E, may be fal^ 
he truth may lie betwee n , Some a re. Some not. 


order, and distinguishing it ia this sense firom Repugnance oi 
Incompat bihty (Tataietui in Sumntulas Dt Opposil onibus [i50x]i 
Keynes, Tkt Of^osition 0/ Pnpont ent [1887]) Seeing that there 
never is oecasioa to apeak of Opposition in the limited sense 
except in connexion with the Square there is no teal risk ot 
eonfuaioQ A common name tacertainly wanted in that connexion 
if only to lay that Opposition (in the limited or diagrammatic 
tense) does not mean incompatibility 
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Opposition, lo the ordinaiy sense, la the oppositioo of 
incompatible propositiooa, and it was with this only 
that Aristotle concerned himself But from an early 
period in the history of Lo^c, the word was extended 
to cover mere differences m Quantity and Quality 
among the four forms A E I O, which differences have 
been named and exhibited symmetrically in a diagram 
known aa The Square of Opposition. 


A ... Cootranes 



1 Sub^ootrariea O 


The four forms being placed at the four corners of 
the Square, and the sides and diagonals representing 
relations between them thus separated, a very pretty 
and symmetrical doctrine is the result 

Contradteiones, A and O, E and I, differ both lo 
Quantity and m Quality 

Contraries, A and E, differ in Quality but not in 
Quantity, and are both Universal 
Sub eoniranes, I and O, differ in Quality but not in 
i^uantity, and are both Particular. 
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Suialiems, A and I, E and O, differ in Quantity but 
not in Quality. 

Again, in respect of concurrent truth and falsehood 
there is a certain symmetry. 

Contradictories cannot both be true, nor can they 
both be false. 

Contraries may both be false, but cannot both be true. 

Sub-contraries may both be true, but cannot both be 
false. 

Subalterns may both be false and both true. If the 
Universal ia true, ita eubaltcmate Particular ia true; 
but the truth of the Particular does not similarly imply 
the truth of its Subalternatlng Universal. 

This last is another way of saying that the truth of 
the Contrary involves the trutii of the Contradictory, 
but the truth of the Contradictory does not imply the 
truth of the Contrary. 

There, however, the symmetry ends. The sides 
and the diagonals of the Square do not symmetrically 
represent degrees of locompatibility, or opposition in 
the ordinary sense. 

Ther e _j 8 ■ no^ incompatibility ^between _.^p^^Sub; 
contraxies ora^ubaltem^nd its ,SubaU^ant. Both 
may be true at the same time, indeed, as Aristotle 
remarked of I and 0, the truth of the one commonly 
implies the truth of the other: to say that some of the 
crew were drowned, implies that some were not, and 
vice versS. Subaltern and Subalternant also are com- 
patible, and something more. If a man has admitted 
A or £, he cannot refuse to admit 1 or 0, the Particular 
of the same Quality. If All poets are irritable, it 
cannot be denied that some are so; if None is, that 
Some are not The^adroission of the Co ntrary inclu des 
Ae ad mis si on of the Con tradictory. 



144 Inttrprttafum e} PivpostUont. 

Consideration of Subalterns, however, brings to 
light a nice ambiguity m Some It is only when I w 
regarded as the Contradictory of E, that it can properly 
be said to be Subalternate to A In that case the 
meaning of Some is “not none,” » “ Some at least". 

But when Some is taken as the sign of Particular 
quantity simply, *r e., as meaning “ not all,” or “ some 
at most," 1 13 not Subaltcrnate to A, but opposed to it 
m the sense that the truth of the one is incompatible 
with the truth of the other. 

Again, in the diagram Contrary opposition is repre* 
sented by a side and Contradictory by the diagonal; 
thaLiaJo.say,.the_^strongcf,fon^of op posi ti on by 

_^The,Contraty^8.inore thao-a^crual: 
It 18 a cou n ter a ssertion o f t he very remse, ^ h g>^ 
“^e^good* admimitfators aIway8"^goo9*6peakerar‘ 
“ On the contrary, they never are." ThtS-JSJ nwch 
stronger o pposition , in t he ordinary sense, th y a 
modest ^ contradictory, whidT^ir warra^t^ .hy^ll£_ 
existence of a s ingle exce ption. If the diagram were 
to represent incom'pariBiflty accurately, the Contrary 
ought to have a longer line than the Contradictoiy, 
and this it seems to have had m the diagram that 
Anstotle had in mind [De Interpret , c lo) 

It IS only when Opposition is taken to mean merely 
difference in Quantity and Quality that there can be 
said to be greater opposition between Contradictories 
than between Contraries Contradictories differ both 
in Quantity and in Quality , Contraries, in Quality 
only 

There is another sense in which the Particular 
Contradictory may be 8aid to be a stronger opposite 
than the Contrary. It is a stronger position to take 
up argumentatively. It is easier to defend than a 
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Contrary But this is because it offers 1 a nanower 
and more limited opposition 

We deal with what is called Immediate Inference 
in the next chapter Pending an exact deBnition of 
the process, it is obvious that t»o immediate inferences 
ace Open under the above doctrines * (1) Granted the 
truth, of any proposition, you may immediately, infer 
the falsehood of its Contradictory * (2) Granted the 
truth of any Contrary, jou may immediately mfer the 
truth of its Subaltern * 

* 1 hare uid tliat there is httle ndt of confiision in using the 
word Opposition tn its technical or !imit«l sense There Is, 
however, a little ^^’hen it is said that these inferences are based 
on Opposition, or that Opposition is a mode of Immediate Infer 
cnee, Uiere is confusion of ideas unless it is pointed eot that when 
this IS said It IS Opposition tn the ordinary tense thst is meant 
The inferences are ready based on the rules of Contrary and 
Contradictory Opposition , Contraries cannot both be true and 
of CoAuadictnr es on* or other must be. 


xo 



Chapter III 

THE IMPLICATION OF PROPOSITIONS —IMMEDIATE 
FORMAL INFERENCE— EDUCTION 
/ 

The meaning of Inference generally is a subject of 
dispute, and to avoid entering upon debatable ground 
at this stage, instead of attempting to dehne Inference 
generally, I will confine myself to defining what is 
called Formal Inference, about which there is com 
parattvely little difierence of opinion 
Formal Inference then is the apprehension of what 
IS implied in a certain datum or admission the 
derivation of one proposition, called the Conclusion, 
from one or more given, admitted, or assumed pro 
positions, called the Premiss or Premisses 
When the conclusion is drawn from one proposition, 
the inference is said to be immediate ; when more than 
one proposition is necessary to the conclusion, the 
inference is said to be mediate 
Given the proposition, ** All poets ate irritable," we 
can immediately infer that “ Nobody that is not 
irritable is a poet " , and the one admission implies 
the other But we cannot infer immediately that 
“ all poets make bad husbands ’ . Before we can do 
this we must have a second proposition conceded, 
(146I 
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that “AH irritable persons make bad husbands". 
The inference m the second case is called Mediate ' 
The modes and conditions of valid Mediate Infer- 
ence constitute Syllogism, which iSMn effect the 
reasoning together of separate admissions With this 
we shall deal presently Meantime of Immediate 
Inference • 

To state ell the implications of a certain form of 
proposition, to make escplicit all that it implies, is the 
same thing with showing what immediate inferences 
from It are legitimate Formal inference, m short, is 
the eduction of all that a proposition implies 
Most of the modes of Immediate Inference formu 
lated by logicians are preliminary to the Syllogistic 
process, and have no other practical application The 
most important of them technically is the process 
known as Conversion, but ethers have been judged 
worthy of attention 
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mi,y also be said to be apecially well illustrated — the 
tendency to change the traditional application of logical 
terms 

In accordance with the above deiinitioa of £qu> 
polleoce or Equivalence, which corresponds with 
ordinary acceptation, the term would apply to all cases 
of identical meaning under difference of expression’ 
Most examples of the reduction of ordinary speech 
into syllogistic form would be examples of aquipol 
lence , all, in fact, would be so were it not that ordinary 
speech loses eomewhat in the process, owing to the 
indefiniteness of the syllogistic symbol for particular 
quality, Some. And m truth all such transmutations 
of expression are as much entitled to the dignity of 
being called Immediate Inferences aa most of the 
processes so entitled 

Dr Bam uses the word with an approach to this 
width of application m discussing all that is now most 
commonly called Immediate Inference under the title 
of Equivalent Forma The chief objection to this 
usage IS that the Converse fer amiem is not stncUy 
equivalent A debater may want for his argument less 
than the strict equivalent, and content himself with 
educing this much from his opponent a admission 
(Whether Dr Bam is nght in treating the Minor and 
Conclusion of a Hypothetical Syllogism as being 
equivalent to the Major, is not so much a question of 
naming ) 

But in the history of the subject, the traditional 
usage has been to confine ^quipollence to cases of 
equivalence between positive and negative forms of 
expression “Not all are, is equivalent to “Some 
are not “ Not none is,’ to “ Some are " In Pr® 
Aldnchian text books, ZBquipollence corresponds 
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mainly to what it is now customary to call {eg, 
Fowler, pL iii. c. ii.i Keynes, pL n. c. vii.) Immediate 
Inference based on Opposition. The denial of any 
proposition involves the admission of its contradictory. 
Thus, if the negative particle ** Not ” is placed before 
the sign of Quantity, All or Some, in a proposition, 
the resulting proposition is equivalent to the Contra- 
dictory of the original. Not all S is P « Some S is 
not P. Not any S is P ■> No S is P. The mediseval 
logicians tabulated these equivalents, and also the 
forms resulting from placing the negative particle 
after, or both before and after, the sign of Quantity. 
Under the title of .Squipollence, in fact, they con- 
sidered the interpretation of the negative particle 
generally. If the negative is placed after the universal 
sign, it results in the Contrary: if both before and 
after, in the Subaltern. The statement of these 
equivalents is a puzzling exercise which no doubt 
accounts for the prominence given it by Aristotle and 
the Schoolmen. The latter helped the student with 
the following Mnemonic line: Pra Contradic, post 
Contrar., pm postque Sutaltem} 


* There can be no doubt that in their doctrine of ^qulpoUents, 
the Schoolmen were trjnng to male plain a real difficulty in Inter- 
pretation, the interprecacionofthefiwce of negatives. Thetr results 
would have been more obviously useful if they had seen their way 
to generalising them. Perhaps too they wasted their strength in 
applying it to the artificial syllogistic forms, which men do not 
ordinarDy encounter except in the manipulation of syllogisms. 
Their results might have been generalised as follows : — 

(i) A '*not'' placed before the sign of Quantity contradicts the 
whole proposition. Not “AD S is P," not "No S it P," not 
" Some S is P," not " Some S is not P," are equivalent letpec- 
tivcly to contradictories of the proiwtitlaas thus negatived. 

(a) A "not” placed after the sign of Qotnti^ aHecta the 
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ObYersion (which has the advantage of rhyming with 
ConYepalon) has been adopted by Keynes Miss 
Johnson, and others 

Fowler (following Karslake) calls it Permutation 
The title is not a happy one, having neither rhyme 
nor reason m its favour, but it is also extensively used 
This immediate inference is^'a very simple affair to 
have been honoured with such a choice of terminology 
“This road is long therefore, it is not short,’ is an 
easy inference the second proposition is the Obverse, 
or Permutation, or Equipollent, or (in Jevons’s title) 
the Immediate Inference by Privative Conception, of 
the first 

The inference, such as it is, depends on the Law of 
Excluded Middle. Either a term P, or its contradic 
tory, not P, must be true of any given subject, S 
hence to aSrm P of all or some S, is equivalent to 
denying not P of the same and, similarly, to deny P, 
18 to affirm not P Hence the rule of Obversion , 
— Substitute for the predicate term its Contrapositive,* 
and change the Quali^ of the proposition 
All S 18 P No S IS not P. 

No S IS P — All S 13 not P 
Some S IS P » Some S is not not P 
Some S is not P » Some S is not P 

Conversion 

The process takes its name from the interchange of 
the terms The Predicate term becomes the Subject 
term, and the Subject term the Predicate term 
When propositions are analysed into relations of 

* Tbe tsedtxval word for Ibe opposite of a tens the word 
Contradictory being confined to the propositional form. 
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inclusion or exclusion between terms, the assertion 
of any such relation between one term and another, 
implies a Converse relation between the second term 
and the first The statement of this implied assertion 
IS technically known aa the ConYerse of the ongioal 
proposition, which may be called the Convertend 
Three modes of Conversion are commonly recog 
nised — (0) Simple CottYepslon ; (^) ConYereion ptr 
acadtns or by limitation , (/) CoDYersion by Contra 
position, 

(d) E and I can be simply converted, only the terms 
being interchanged, and Quantity and Quality remain 
ing the same 

If S is wholly excluded from P, P most be wholly 
excluded from S If Some S is contained in P, then 
Some P must be contained 10 S 
(^) A cannot be simply converted To know that 
All S is contained in P, gives you no information 
about that portion of P which is outside S It only 
enables you to assert that Some P is S , that portion 
of P, namely, which coincides with S 

0 cannot be converted either aimply or per aectdens 
Some S is not F does not enable >ou to make any 
converse assertion about P All P may be S, or No 
P may be S, or Some P may be not S All the three 
following diagrams are compatible with Some S being 
excluded from F. 



©0 ©p) 


{^) Another mode of Conversion, known by mediaval 
logicians following Boethius as Cenversto per ecnire 
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fostltonem ttrmmorum, i8 nscful m some syllogistic 
manipulations This Converse is obtained by substi 
tuting for the predicate term its Contrapositive or 
Contradictory, not P, making the consequent change 
of Quality, and simply converting Thus All S is P 
IS converted into the equivalent No not P is S ‘ 

Some have called it “Conversion by Negation," but 
“negation” is manifestly too wide and common a 
word to be thus arbitranty restncted to the process of 
substituting for one term its opposite. 

Others (and this has some medieval usage in its 
favour, though not the most intelligent) would call 
the form All not P is not S {the Obverse or Permu 
tation of No not P is S), the Converse by Contra 
position This is to conform to an imaginary rule 
that m Conversion the Converse must be of the same 
Quality v,nth the Convertend But the essence of 
Conversion is the interchange of Subject and Predicate 
the Quality is not m thedehmtion except by a bungle 
it iB an accident No not P is S, and Some not P is 
S are the forms used 10 Syllogism, and therefore 
specially named Unless a form had a use, it 
was left unnamed, like the Subaltemate forms of 
Syllogism Nomen habeot nullum . nec, si bene 
colligis, usum 


^ It IS to be regretted that a pract ee has reeently crept !n of 
calling this form Jbr shortness, the Conlrapositive slofjy By 
long established osage dating lioni Boethius the word Contra 
positive is X technical name for a terminal form not A, and it u 
atiU wanted for this use There n no reason why the proposi 
tional form should not be catted the Converse by Contraposition 
or the Contrapos live Converse, in accordance with traditional 
Dsage. 



154 InUrprefatton of Proponhont 

Table of Contrafositivo Cokversfs 
C on Con 

All S IS P No not P 13 S 

No S 18 P Some not P is S 

Some S IS not P Some not P is S 

Some S IS P None 

When not P is substituted for P, Some S Is P 
becomes Some S is not not P| sod this form is 
inconvertible. 

Other Forms of Immediate iNrcRFNCE 
I have already spoken of the Immediate Inferences 
based on the rules of Contradictory and Contrary 
Opposition (see p 145) 

Another process was observed by Thomson, and 
named Immedtait Jn/trenee ly Added PeUrmmants 
If it 18 grarvted that **A negro is a fellow creature," 
it follows that " A negro m BulTeriDg is a fellow 
creature in sulTering". But that this does not follow 
for every attribute* la manifest if you take another 
cate — “A tortoise is an animal; therefore, a fest 
tortoise IS a fast animal" The form, indeed, holds 
in cases not worth specifying * and is a mere handle 
for quibbling It could not be erected into a general 
rule unless it were true that whatever distinguishes a 
species within a class, will equally distinguish it m 
every class in which the first is included 
Modal Gonsequenoe has also been named among 
the forms of Immediate Inference. By this is meant 
the inference of the lower degrees of certainty from the 


‘ C/ stock, put 1 1 e vn Bain, Dtduehon p xog. 
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higher. Thus must ht is said to imply may be, and 
None eon be to imply None $s. 

Dr. Bam includes also Mafenal Obversion, the 
analogue of Formal Qbverston applied to a Subject 
Thus Peace is beneficial to commerce, implies that 
War IS injurious to commerce Dr Bam calls this 
Matenal Obversion because it cannot be practised 
safely without reference to the matter of the proposition. 
We shall recur to the subject in another chapter. 
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technical looking though cumbrous, it is descriptive 
The law itself is simple, Mad may be thus stated and 
explained. 


The Law of Hamosentous Counttr relativity 

Every positive m thought has a contrapositive, 
and the positive and contrapositive are ofjlhe 
same kind ’ 

The Brst clause of our law corresponds with Dr. 
Bams law of Discitmioabon or Relativity it is 
indeed, an expansion and completion of that law 
Nothing IS known absolutely or in isolation , the 
vanous items of our knowledge are inter relative 
everything is known by distinction from other things 
Light 18 known'as the opposite of darkness, poverty of 
riches, freedom of slavery, in of out , each shade of 
colour by contrast to other shades What Dr Bam 
lays stress upon is the element of diS'erence in this 
inter relativity He bases this law of our knowledge 
on the fundamental law o^^oor sensibility that change 
of impression is necessary to consciousness A long 
continuance of any unvaried impression results in 
msensibility to it We have seen instances of this in 
illustrating the maxim that custom blunts sensibility 
(p 74) Poets have been beforehand with philosophers 
in formulating this pnnaple It is expressed with the 
greatest precision by Barbour in his poem of “ The 
Bruce, where he insists that men who have never 
known slavery do not know what freedom is 

Thus contrar thingis evermare * 
Discovctmgsoft other are 
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Since, then, everything that'conses within our con* 
Bciousness comes as a change or.' transition from_ 
something else, it results that our knowledge is counter 
relative. ,It is in the clash or conflict of impressions 
that knowledge emerges : every item of knowledge has 
its Illuminating foil, by which it is revealed, over against 
which it is defined. Every positive in thought has its 
contrapositive. 

JSo much for the element of di^erenee. But this is 
not the whole of the inter-relativity. The Hegelians 
rightly lay Stress on the common likeness that connects 
the opposed items of knowledge. 

Thought la not only dtstmcttoni it li, at the same tune, 
rtlafton^ If It maths off one thing from another, it, at the 
same time, connects one thing with another. Kor can either of 
these functions of thought be sepatated &om the other* as 
Aristotle htntself said, the knowMge of opposites is one A 
thing which has nothing <to distinguish it is unthinkable, but 
equally unthinkable is a thing which Is 'to tepaiated.ftom all 
other things as to have do conuanmty vfiib them. If then the 

* It is significant of the onsaita^ness of the vague unqualified 
word Relativity to express a logicSiT distinction that Dr, Bam calls 
his law the Law of Relativity siDi[dy' having regard to the relation 
of difference, 1 a , to Counter-Relativity, while Dr. Caird applies 
the name Relativity simply to the relation of likeness, 1 s , to Co- 
relativity. It is with a view to taking both forms of relation 
into account that 1 name our law the Law of Homogeneous 
Counter relativity. The Protagorean Law of Relativity has 
regard to yet another relation, the relalioo of knowledge 
to the knowing mfnd: these other logical laws are of relations 
among the various items of knowledge, Aristotle’s category of 

Relation is a fourth kind of relation not to be confused with the 
others. .'•* Father — son,” “ uncle — nephew," ** slave — master,” are 
rilalAja Aristotle's sense 5 “ ^thef," " uncle " are homogeneous 
counter relatives, varieties of kinship; ao ** slave,” “fireeman” are 
counter relaUves In social status 
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mhef wori. *^‘ ‘h'tr comraun.t?-.n 

asifrts *^ '; ! ^ *»ken fts limited by Another law whch 

involves ** 'u **** things or thoughts djstinguished-it 
^We wLm abstraction u .hen the world afan intelb 
Uil eTali dcfferenuation ,nd viduahty 

'"telhgible world there are M 
be reconciled*^ ^'®na or oppositions no antagonisms which cannot 

In the penultimate sentence of this quotation Dr 
t-aird his theory against a Logical counter 

theory of the Law of Identity, and in the last sentence 
‘•'“'y but the point here 
a e jnsista on the relation of likeness among 
opposites Every impression felt is felt as a change 
or transition from something else but it is a vanation 
01 the ssme impression— the something else, the 
Use f m Wt''' 'I elifferent Change 

^r uJ ^ ' “’a'l" uf sameness, dilleience 

of likeness, and likeness of difference We do not 
dj^fferentiate our impression against Jhe whole world, 
as It were, but against something nearly akin to it- 
npon some common gronnd The posiUve and the 
contrapositive are of the same kind 
Let ns sunrise ourselves in the act of thinking and 
wc shall find that our thoughta obey this law We 
take note, say, of the coloor of the book before ns 
we differentiate It against some other colour actually 
before US in our field of vision or imagined in our 
minds Let ns think of the blackboard as black the 
blackness is defined against the whiteness of the 
figures chalked or chalkable upon it, or against the 
colonr of the adjacent wall Let us think of a man as 

* Dr Caird«tfgg«r p 13^ 
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a soldier, the opposite m our minds is not the colour 
of hi3 hair, oiihia height, or his birthplace, or his 
nationality, hut some other profession — soldier, sailor 
tinker, tailor It is always by means of some contra 
positive that we make the object of our thoughts 
deBnite , it is not necessarily always the same opposite, 
but against whatetei opposite it is, they are always 
homogeneous. One colour is contradistinguiahed 
from another colour, one shade from another shade 
colour may be contradistinguished from shape, but it 
is within the common penus of sensible dualities 
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genus and distinguish it from species of the same In 
fact our law might be catted the Law of Specification 
m obeying the logical law of what we ought to do with 
a view to clear thinking, we are only doing with 
exactness and conscious method what we all do and 
cannot help doing with more or less dehmteness in our 
ordinary thinking 

It IS thus seen that logicians conform to this taw 
when they are not occupied with the narrow considera 
lions proper to Syllogism And another unconscious 
recognition of it maybe /bund tn most logical text books 
Theoretically the not A of the Law of Contradiction— 
(A 13 not not A) — is an infinite term It stands for 
everything but A This is all that needs to be assumed 
for Conversion and S>llogism But take the examples 
given of the Formal Obverse or Permutation, " All men 
are fallible" Most authorities would give as the 
Formal Obverse of this, *‘No men are infallible’ 
But, strictly speaking, “in&Uible ’ is of more limited 
and definite signification than not fallible Not fallible 
other than fallible, is brown, black, chair, table, and 
every other nameable thing except fallible Thus in 
Obversion and Conversion by Contraposition, the 
homogeneity of the negative term is tacitly assumed, 
It IS assumed that A and not A are of the same kind 

Now to apply this Law of our Thought to the inter 
pretation of propositions Whenever a proposition is 
uttered we are entitled to infer at once (or tmmeJuitily) 
that the speaker has m his mind some counter proposi 
tion, m which what is overtly asserted of the ostensible 
subject IS covertly denied of another subject And we 
must know what this counter proposition, the counter 
implicate is, before we can fully and clearly understand 
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his meaning But inasmuch as any posilne may have 
more than one contrapoaiUve, we cannot tell immedi 
ately or without some knowledge of the circumstances 
or context, what the precise counter implicate is The 
peculiar fallacy incident to this mode of interpretation 
18, knowing that there must he some counter implicate, 
to jump rashly or unwanly to the conclusion that it is 
some definite one 

Dr Bam applies the term Material Obverse to the 
form, Not S is not P, as distinguished from the form 
S IS not not P, which he calls the Formal Obverse, on 
the ground that vie can infcrthePredicate-contrapositive 
at once from the form, whereas wc cannot tell the 
Subject contrapositive without an examinabon of the 
matter But in truth we cannot tell either Predicate 
contrapositive or Subject contrapositive as it is in the 
mind of the speaker from the bare utterance We can 
only tell that if he has in his mind a proposition 
definitely analysed into subject and predicate he must 
have contrapositives 10 bis mind of both, and that they 
must be homogeneous Let a man say, “This book 
IS a quarto” For all that we know he may mean 
that it IS not a folio or that it is not an octavo we 
only know for certain, under the law of Homogeneous 
Counter relativity, that he means some definite other 
size Under the same law, we know that he has a 
homogeneous contrapositive of the subject, a subject 
that admits of the same predicate, some other book 
in short. What the particular book is we do not 
know 

It would however be a waste of ingenuity to dwell 
upon the manipulation of focmuls founded on this law 
The practical concern is to know that for the interpre 
tation of a proposition, a knowledge of the counter 
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implicate, a knowledge of what it is meant to deny, ii 
essential 

The manipulation of formula:, indeed, has Us own 
special snare We are apt to look for the counterparts 
of them in the grammatical forms of common speech. 
Thus, It might seem to be a fair application of our law 
to infer from the sentence, “Wheat is dear,” that the 
speaker had in his mind that Oats or Sugar or Shirting 
or some other commodity is cheap Dut this would be 
8 rash conclusion The speaker may mean this, but 
he may also mean that wheat is dear now as compared 
with some other time that ts, the Positive subject m 
hia mind may be “ Wheat as now,’ and the Contra 
positive “ Wheat as then So a man may tay, “ AH 
men are mortal,' meaning that the angels never taste 
death, “ angels” being the contrapositive of his subject 
“ men " Or he may mean merely that mortality is s 
sad thing, his positive subject being men as they are, 
and his contrapositive men as he desires them to be 
Or his emphasis may be upon the a//, and he may 
mean only to deny that some one man in his mmd 
(Mr Gladstone, for example) la immortal It would 
be misleading, therefore, to prescribe propositions as 
exercises in Material Obversion, if we give that name 
to the explicit expression of the Contrapositive Subject 
It IS only from the context that we can tell what this 
18 The man who wishes to be clearly understood 
gives US this information, as when the epigrammatist 
said “ We are all fallible — even the youngest of us " 
But the chief practical value of the law is as a guide 
in studying the development of opinions Every 
doctrine ever put forward has been put forward m 
opposition to a previous doctrine on the same subject 
Until we know what the opposed doctrine is, ive cannot 
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be certain of the meaning We cannot gather it with 
precision from a mere study of the grammatical or 
even (in the narrow sense of the word) the logical con 
tent of the words used. This is because the framers 
of doctrines have not ehvays been careful to put them 
in a clear form of subject and predicate, while their 
impugners have not moulded their denial exactly on 
the language of the original No doubt it would have 
been more conducive to clearness if they had done so 
But they have not, and we most take them as they 
are Thus we have seen that the Hegelian doctrine of 
Relativity is directed against certain other doctrines in 
Logic and in Ethics , that Ultra Nominalism is a con 
tradiction of a certain form of Ultra Realism , and that 
various theories of Predication each has a backward 
look at some ptedacessot 

I quote from Mr A B Walkley a very happy appli 
cation of this principle of interpretation 

“ It haa always beea a matter for B{>enlation wby »o aagaciou 
an observer as Diderot should have formolated the wild paradox 
that the greatest actor is he who feels fats part the least. Mr 
Archer's bibliographical research has solved this riddle. Diderot s 
paradox was a protest against a still wilder one. It seems that a 
previous eighteenth century wnter on the stage, a certain Saint 
AJbuie, had advanced the &ntastic propositions that none but a 
magnanimotis man can act coagnaniisity, that only lovers can 
do justice to a love scene, and kindred assertions that read like 
variations on the familiar ' Who drives lit oxen most himself be 
fat’ Diderot saw the absurdity of this, he taw also the essenually 
artificial nature of the French tragedy and comedy of his own day, 
and he hastily took up the posiiion which Mr Archer has now 
shown to be untenable.' 

This instauce iHasttates another principle that has 
to be borne in mind in the interpretation of doctrines 
from their historical context of counter-implication. 
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This IS the tendency that men have to put doctrines m 
too universal a form) and to oppose universal to uni 
versal, that is, to deny with the flat contrary, the very 
reverse, when the more humble contradictory is all 
that the truth admits of If a name is wanted for this 
tendency, it might be called the tendency to Over 
Contradiction Between “All are' and “ None are, ’ 
the sober truth often is that “Some are and “ Some 
are not, and the process of evolution has often con 
sisted in the substitution of these so^er forms for their 
more violent predecessors 



PART IV 


THE INTERDEPENDENCE OF PROPOSI- 
TIONS.— MEDIATE INFERENCE.— 
SYLLOGISM. 


Chaptbr I. 

THE SYLLOGISM 

We have already defined mediate mfetence ae the 
denvation of a conclusion from more than one propo 
sition The type or form of a mediate inference fully 
expressed consists of three propositions so related that 
one of them is involved or implied in (he other two. 
Distraction is exhausting 
Modem life » full of distraction. 

* Modem life is exhausting 
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When one of the two premisses is more general than 
^e conclusion, the argument is said to be Dedactive 
You lead down from the more general to the less 
general The genera] proposition is called the Major 
Premiss, or Grounding Proposition, or Sumption the 
other premiss the Minor, or AppI^ mg Proposition, or 
Subsumption 

Undue haste makes waste 
This 18 a case of undue hasting 
It IS a case of undue wasting 

We may, and constantly do, apply principles and 
draw conclusions in this way without making any 
formal analysis of the propositions Indeed we reason 
mediately and deductively whenever we make any 
application of previous knowledge, although the 
process is not expressed lo propositions at all and u 
performed so rapidly that we are net conscious of the 
steps 

For example, I enter a room, see a book, open it 
and begin to read I want to make a note of some 
thing I look round, see a paper case, open it, take a 
sheet of paper and a pen, dip the pen in the ink and 
proceed to write In the course of all this, I act upon 
certain inferences which might be drawn out in the 
form of Syllogisms Fust, m virtue of previous 
knowledge I recognise what lies before me as a book 
The process by which I reach the conclusion, though 
it passes in a flash, might be analysed and expressed 
in propositions 

Whatever pVesents certain outward appearances, 
contains readable pnnt 
This presents such appearancaa. 

••• It contains readable pnni. 
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So with the paper cage, and the pen, and the ink I 
infer from peculiar appearances that what I see coutams 
paper, that the liquid will make a black mark on the 
white sheet, and so forth 

We are constantly in daily life subsuming particulars 
under knoivn universals in this way " Whatever has 
certain visible properties, has certain other properties: 
this has the visible ones therefore, it has the others” 
is a form of reasoning constantly latent m our minds. 

The Syllogism may be regarded as the explicit 
expression of this type of deductl^ e reasoning! that is, 
as the analysis and formal expression of this every day 
process of applying known universals to particular 
cases Thus viewed it is simply the analysis of a 
mental process, as a psychological fact; the analysts 
of the procedure of all men when they reason from 
signs; the analysis of the kind of assumptions they 
make when they apply knowledge to particular cases 
The assumptions may he warranted, or they may not 
but as a matter of fact the individual who makes the 
confident inference has such assumptions and sub* 
sumptions latent in his mmd. 

But practically viewed, that is hgteally viewed, if 
you regard Logic as a practical science, the Syllogism 
IS a contrivance to assist the correct performance of 
reasoning together or syllogising m difHcult cases. It 
applies not to mental processes but to results of such 
expressed in words, that is, to propositions Where 
the Syllogism comes id as a useful form is when 
certain propositions are delivered to you ab extra as 
containing a certain conclusion ; and the connexion is 
not apparent These propositions are analysed and 
thrown into a form in which it is at once apparent 
whether the alleged connexion exists This form is 
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the Syllogism it is, m effect, an analysis of given 
arguments 

It was as a practical engine or organon that it was 
invented by Aristotle an organon for the syllogising of 
admissions in Dialectic The germ of the invention 
was the analysis of propositions into terms The 
syllogism was conceived by Anstotle as a reasoning 
together of terms His prime discovery was that 
whenever two propositions necessarily contain or imply 
a conclusion, they have a common term, that is, only 
three terms between them that the other two terms 
which differ in each are the terms of the conclusion, 
and that the relation asserted in the conclusion between 
Its two terms is a necessary consequence of their 
relations with the third term as declared in the 
premisses 

Such was AnstoCle'a conception of the Syllogism 
and such it has remained m Logic It is still, strictl; 
speaking, a syllogism of terms of propositions only 
secondarily and after they have been analysed The 
conclusion IS conceived analytically as a relation 
between two terms In how many ways may this 
relation be established through a third term? The 
various moods and figures of the Syllogism give the 
answer to that question 

The use of the very abstract word ** relation makes 
the problem appear much more difficult than it really 
18 The great charm of Anstotle s Syllogism is its 
simplicity The assertion of the conclusion is reduced 
to Its simplest possible kind, a relation of inclusion os 
exclusion, contained or not contained To show that 
the one term is or is not contained m the other we 
have only to find a third which contains the one and >9 
contained or not contained ir the other 
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The practical difficulties, of course, consist m the 
reduction of the conclusions and arguments of common 
speech to definite terms thus simply related Once 
they are so reduced, their independence or the 
opposite ts obvious Therein lies the virtue of the 
Sjllogism 

Before proceeding to show in how many ways two 
terras may be Syllogised through a third, we must have 
technical names for the elements 

The third term is called the Middle (M) (ro /inrov)* 
the other two the Extremes (a/epa) 

The Extremes are the Subject (S) and the Predicate 
(P) of the conclusion 

In an affirmative proposition (the normal form) S 
IS contained vn P hence P ts called the Major* term 
(tb and S the Minor (ro ^arrov), being respeo 

ti%ely larger and smaller m extension All difficulty 
about the names disappears if we remember that in 
bestowing them we start from the conclusion That 
n as the problem (vpo(3ky}na) or thesis in dialectic, the 
question m dispute 

The two Premisses, or propositions giving the 
relations bet^veen the two Extremes and the Middle, 
are named on an equally simple ground 

One of them gives the relation between the 
Minor Terra, S, and the Middle, M S, All or Some, 
IS or IS not lo M. This is called the Minor 
Premiss 

The other gives the relation behveen the Major 


* Aristotle calls the Major the First (tJ rpunr) and the Minor 
tic Last (ri probably because that was their order m the 

ccncli^sion when stated in fc s mo t nsual fonn “ P is prcdicat*a 
Gf«,‘ c' ‘P belongs to S” 
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Term and the Middle M, All or Some, is or is not in 
P. This IS called the Major Premiss * 

*\Vhen wr speak of the Minor or the Major simply, the 
reference is to the terms To avoid ■ confusion into which 
beginners are apt to stumble and at the tame time to emphasise 
the origin of the names, the Premisses might be spoken of at first 
as the Minor s Premiss and the Major s Premiss It was only m 
the Middle Ages when the origin of the Syllogism had been for 
gotten, that the idea arose that the terms were ealled Major and 
Minor because they occurred so ilia Major and Ihn Miner 
Fremus respectivclj 
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FIGURES AND MOODS OF THE SYLLOGISM. 

1,— .Tub First Figure. 

The forms (technically called Moods, modes) of 
the First Figure are founded on the simplest relations 
with the Middle that will yield or that necessarily 
involve the disputed relation between the Extremes. 

The simplest type is stated by Aristotle as follows: 
“ When three terms are so related that the last (the 
Minor) is wholly in the Middle, and the Middle wholly 
either in or not in the first (the Major) there most be 
a perfect syllogism of the Extremes ”, * 
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Conclusion A. 
All M IS in I’ 
All S IS in M 
All S IS in t 


Conclusion B. 
No M 13 in P. 
All S 13 in M 
No S IS in P 


Conclusion I. 

All M 18 in P 
Some S IS in M. 
Some S IS lo P 


Conclusion 0 . 

No M 18 in P 
Some S IS in M 
Some Sis not inP 




These four forms constitute what are known as the 
moods of the First Figure of the Syllogism Seeing 
that all propositions may be reduced to one or other 
of the four forms, A, E, I, or O, we have m these 
premisses abstract types of every possible valid argu 
ment from general principles It is all the same 
whatever be the matter of the proposition Whether 
the subject of debate is mathematical, physical, social, 
or political, once premisses in these forms are con 
ceded, the conclusion follows Irresistibly, tx vt fortnx, 
*x necessitate forma: If an argument can be analysed 
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into these forms, and you admit its propositions, you 
are bound in consistency to admit the conclusion— 
unless you are prepared to deny that if one thing is m 
another and that other m a third, the first is in the 
third, or if one thing is in another and that other 
wholly outside a third, the first is also outside the 
third 

This IS called the Axiom of Syllogism. The most 
common form of it in Logic is that known as the 
Dictum^ or JRegula de Omni <t Nullo “ Whatever is 
predicated of All or None of a term, is predicated of 
whatever is contained in that term It has been 
expressed with many little variations, and there has 
been a good deal of discussion as to the best wa> of 
expressing it, the relativity of the word best being often 
left out of sight for what purpose ? Practically 

that form is the best which best commands general 
assent, and for this purpose there is little to choose 
between various ways of expressing it To make it 
easy and obvious it is perhaps best to have two 
separate forms, oue for affirmative conclusions and 
one for negative Thus “Whatever is affirmed of 
all M, is affirmed of whatever is contained in M and 
whatever is denied of all M, is denied of whatever is 
contained in bl’ The only advantage of including 
the ‘hvo forms in one expression, is compendious 
neatness "A part of a part is a part of the whole,* is 
a neat form, it being understood that an individual or 
a species is part of a genus *'What is said of a 
whole, 18 said of every one of its parts,’ is really a 
sufficient statement of the pnnciple the whole being 
the Middle Tenrif and the Minor being a part of it, 
the Major is prfedicable" of the Minor affirmati\elj or 
ncgati\ ely if it is predicable similarly of the Middle 
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This Axiom, as the name imports, is indemonstrable 
As Aristotle pointed out in the case of the Axiom of 
Contradiction, it can be vindicated, if challenged, onl; 
by reducing the challenger to a practical absurdity. 
You can no more deny it than you can deny that if a 
leaf IS in a book and the book is in your pocket, the 
leaf 18 in your pocket. If you say that you have a 
sovereign m your purse and your purse is in your 
pocket, and yet that the sovereign is not in your 
pocket : will you give me what is m your pocket for 
the value of the purse? 


11.— The Minor Figures op the SYttooiSM, akd 
THEIR Reduction to tub First. 

The word Figure applies to the form ol 

figure of the premisses, that is, the order of the terms 
in the statement of the premisses, when the Major 
Premiss is put first, and the Minot second 

In the First Figure the order is 

M P 
S M 

But there are three other possible orders or figures, 
namely • 

Fig IL Rg.iiL ,Fig IT, 

PM MP PM 

SM MS MS. 

It results from the doctrines of Conversion that 
valid arguments may be stated in these forms, 
inasmuch as a proposition in one order of terms may 
be equivalent to a proposition in another. Thus No 
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Figures ana Moods of the Syllogism 

M 18 in P 18 convertible with No P is in M con 
sequently the argument 

No P 13 in M 
All S IS m M, 

in the Second Figure la aa much valid as when it is 
stated in the First — 


No M IS in P 
All S IS m M 

Similarly, since All M is in S is convertible into Some 
S 18 m M, the following arguments are equally 
valid — 

Fig ui Fig 1 

All M 18 m P ^ All M IS m P 
All M 18 in S * Some S is in M 

Using both the above Converses in place of their 
Convertends, we have— 

Fig IV Fig 1. 

No P IS in M No M is m P 
All M IS m S ™ Some S la m M 

It can be demonstrated (we shall see presently how) 
that altogether therp are possible four valid forms or 
moods of the Second Figure, six of the Third, and five 
of the Fourth An ingenious Mnemonic of these 
various moods and their reduction to the First Figure 
by the transposition of terms and premisses has come 
doivn from the thirteenth century The first line names 
the moods of the First, Normal, or Standard Figure 
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BAr^ArA, CE/ArEw/, DArll, FErlO^w prions, 

CEf ArE, CAmEsfrEtt FEf/InO, BArO- 40 , secundae , 
Tertia DArA//I, DlrAmlr, DA/Irl, FE/A// 0 «, 
BOkArdO, FErlsOfutt habet quarta msuper addit, 
BrAmA«/IP, CAmEnBr, DImArIr, FEr^O, FrErlfOfl 
The vowclf n the names of the Moods indicate the 
propositions jf the Syllogism in the four forms, 
A E I 0 To write out any lilood at length you have 
only to remember the Figure, and transenbe the pro 
positions in the order of Major Premiss, Minor Premiss, 
and Conclusion Thus, the Second Figure being 
FEj/IbO is written — 

No P 18 in M 
Some S IS m M 
Some S 18 not la P, 

The Fourth Figure being DImArIris 

Some P IS in M. 

AH M IS in S 

Some S IS in P. 

The initial letter in a Minor Mood indicates that 
Mood of the First to which it may be reduced Thus 
Festino is reduced to Feno, end Dimaris to Darn In 
the cases of Baroko and Bokardo, B indicates thatyov^ 
may employ Barbara to bnng any impugner to con 
fusion, as shall be afterwards explained 

The letters s, m, and p are also significant Placed 
after a vowel, s indicates that the proposition has to be 
Simply converted. Thus, FEr/InO — 

No P IS m M. 

Some S IS in M « 

Some S 18 not in P. 
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Simply convert the Major Premiss, and you get FErlO, 
of the First 

No M IS in P 
Some S IS in M 
Some S IS not in P. 

m {mutay or tnave) indicates that the premisses have 
to be transposed Thus, in CAmEstrEs, you have to 
transpose the premisses, as well as simply convert the 
Minor Premiss before reaching the figure of CE/ArEw/ 

All P 18 in M ^ No M IS in S 
No S IS in M All P is in M 

From this it follows m CE/ArEnr that No P « m S, 
and this simply converted yields No S is 10 P 
A simple transposition of the premisses m Dlmkrls 
of the Fourth 

Some P IS m M 
All M IS ID S 

yields the premisses ofDArll 
All M IS in S 
Some P is in M, 

but the conclusion Some P is m S has to be simply 
converted 

Placed aftera vowel,/ indicates that the proposition 
has to be converted per acetdem Thus in FE/A/zOa 
of the Third (MP, MS) 

No M IS in P 
All M IS m S 
Some S IS not in P 

you have to substitute for All M is in S its converse 
by Vwutavwin to get the of FE»lO 
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T^?o of ihe Minor Moods, Barolco of the Second 
Figure, and Dokardo of the Third, cannot be reduced 
to the First Figure by the ordinary processes of Conver 
Sion and Transposition It is for dealing with these 
intractable moods that Contraposition is required 
Thus in BArOitO of the Second (PM, SM) 

All P IS in M 
Some S 18 not in M 

Substitute for the Major Premiss its Converse by 
Contraposition, and for the Minor its Formal Obverse 
or Permutation, and you have FErlO o^ the First 
with not M as the Middle 

No not M IS in P 
Some S 18 in not M 
Some S 18 not to P, 

The procea’'e 8 might be indicated by the Mnemonis 
FAc^OtfO, with < indicating the contraposition of lie 
predicate term or Formal Obversioo. 

The reduction of BOAArdO, 

Some M is not lo P 
All M IS in S 
Some S IS not in P, 

IS somewhat more intricate It may be indicated by 
ViOci^nOsc You substitute for the Major Preims* 
Its Converse by Contraposition, transpose the P« 
misses and j ou have DArll 

All M IS in S 
Some not P is in M 
Some not P ii in S, 
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Convert now the conclusion by Contraposition, and 
you have Some S is not in P 
The author of the Mnemonic apparently did not 
recognise Contraposition, though it was admitted by 
Boe^iu<i, and, it being impossible without this to 
demonstrate the validity of Baroko and Bokardo by 
showing them to be equivalent with valid moods oi 
the First Figure, he provided for their demonstration 
by the special process known as Reductio ad ahsurdum 
B indicates that Barbara is the medium 
The rationale of the process is this It is an imagi 
nary opponent that you reduce to an absurdity or self 
contradiction You show that it is impossible with 
consistency to admit the premisses and at the same 
time deny the conclusion For. let this be done, let it 
be admitted as in BArO^IO that, 

All P IS m M 
Some S IS not in 

but denied that Some S is not in P The denial of a 
proposition implies the admission of its Contradictory 
If it is not true that Some S is not in P, it must be 
true that All S is m P Take this along with the 
admission that All P IS inM.andyouha^e a syllogism 
m BArfJArA, 

All P IS lo M 
All S 18 ID P, 

yielding the conclusion All S is m M If then the 
ongmal conclusion is dented, it follows that All S is 
in M But this contradicts the Minor Premiss, which 
has been admitted to be tra& It is thus shown that 
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an opponent cannot admit the premisses and deny the 
conclusion without contradicting himself 

The same process may be applied to Bokardo 

Some M is not m P 
All M >a in S 
Some S It not in P 

Deny the conclusion, and you must admit that All 
S IS in P Syllogised in Barbara with All M is in S, 
this yields the conclusion that All M is m P, the 
contradictoiy of the Major Premiss 
The beginner may be reminded that the argument 
ad abiurdum is not necessarily confined to Daroko and 
Bokardo It is applied to them simply because they 
are not reducible by the ordinary processes to the First 
Figure It might be applied with equal effect to 
other MoodSf DImArIr, of the Third 

Some hi IS in P 
All M 18 in S 
Some S IS ID P 

Let Some S is in P be denied, and No S is in P must 
be admitted But if No S is in P end All M is in S, 
It follows (in Celarent) that No M is in P, which an 
opponent cannot hold consistently with his admission 
that Some M is in P 

The beginner sometimes asks What is the use of 
reducing the Minor Figures to the First ? The reason 
18 that It IS only when the relations betiveen the terms 
are stated m the First Figure that it is at once appa 
rent whether or not the argument is valid under the 
Axiom or Dictum de Omnt It is then undeniably 
evident that if the Dictum holds the argument holda 
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And if the Moods of the First Figure hold, their 
equivalents in the other Figures must hold too, 

Aristotle recognised only two of the Minor Figures, 
the Second and Third, and thus had in all only fourteen 
valid moods. 

The recogfnition of the Fourth Figure is attributed 
by Averroes to Galen. Averroes himself rejects it on 
the ground that no arguments expressed naturally, 
that is, in accordance with common usage, fall into 
that form. This is a sufficient reason for not spending 
time upon it, if Logic is conceived as a sctence that 
has a bearing upon the actual practice of discussion or 
discursive thought. And this was probably the reason 
why Aristotle passed it over. 

If however the Syllogism of Terms is to be com* 
pleted as an abstract doctrine, the Fourth Figure must 
be noticed as one of the forms of premisses that contain 
the required relation between the extremes. There is 
a valid syllogism between the extremes when the 
relations of the three terms are as staled in certain 
premisses of the Fourth Figure. 

III. — The Sorites. 

A chain of Syllogisms is called a Sorites. Thus:— 

All A is in B. 

All B is in C. 

All C is in D. 

All X is in Z. 

All A is in Z. 

A Minor Premiss can thus be carried through a 
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senes of Universal Propositions each serving m turn 
as a Major to yield a conclusion which can be syllo- 
gised with the next Obviously a Sorites may contiin 
one particular premiss, provided it is the first 1 and 
one universal negative premiss, provided it is the last 
A particular or a negative at any other point in the 
chain IS an insuperable bar 



COAPTBR III 


THE DEMONSTRATION OF THE SYLLOGISTIC MOODS 
—THE CANONS OF THE SYLLOGISM 

How do we know that the nineteen moods are the 
only possible forma of valid syllogism ? 

Anatotle treated this as being self evident upon tnal 
and simple inspection of all possible forms m each of 
his three Figures 
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Premiss may give. Given, e^, All S is in M> *t may 
be that All S is in P, or that No S is in Pi or that 
Some S IS in P, or that Some S is not m P 



Again, unless the Minor Premiss is affirmative, no 
matter what the Major Premiss may be, you tan 
no conclusion For if the Minor Premiss is ri«gat‘ve, 
all that you know is that All S or Some S liS* some 
where outside M , and however M may be situated 
relatively to P, that knol^ledge cannot help towards 
knowing how S lies relatively to P All S may Pi 
or none of it, or part of it Given all M is in P » ^ 
All S (or Some S) which we know to be oulsi^a of W 
may lie anywhere in P or out of it 



Similarly, m the Second Figure, trial and simple 
inspection of all possible conditions shows that there 
can be, no conclusion unless the Major Prcmiis is 
universal, and one of the premisses negative 
Another and more common way of eliminating the 
invalid forms, elaborated in the Middle Ages, is to 
formulate principles applicable irrespective of Figure, 
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and to rule out of each Figure the moods that do not 
conform to them These regulative principles are 
known as The Canons of the Syllogism 

Canon J In every syllogism there should be three, 
and not more than three, terms, and the terms must 
be used throughout in the same sense 

It sometimes happens, owing to the ambiguity of 
words, that there seem to be three terms when there 
are really four An instance of this is seen m the 
sophism — 

He who IS most hangiy cats most 
He who eats least is most hungry 
* He who eats least eats most 

This Canon, however, though it points to a real danger 
of error in the application of the syllogism to actual 
propositions, is superfluous in the consideration of 
purely formal implication, it being a primary assump 
tion that terms are umvocal, and remain constant 
through any process of inference 
Under this Canon, Mark Duncan says {Inst log, 
IV 3, 2), is comprehended another commonly expressed 
m this form There should be nothing m the con 
elusion that was not in the premisses inasmuch as if 
there were anything to the conclusion that \vas in 
neither of the premisses there would be four terms in 
the syllogism 

The rule that in every syllogism there must be 
three, and only three, propositions, sometimes given 
as a separate Canon, is only a corollary from Canon I 
Canon II The Middle Term must be distnbuted 
once at least in the Premisses 
The Middle Term must either be wholly in, or 
wholly out of, one or other of the Extremes before 



i88 Tht InttrdeptndtHte oj ProposiUont 

tt can be the means of establishing a connexion 
between them If >ou know only that it is partly id 
both, you cannot know from that how they he relatively 
to one another and similarly if you know only that it 
IS partly outside both 

The Canon of Distributed Middle is a sort of counter 
relative supplement to the Dtcium dt 0mm Whatever 
18 predicable of a whole distributively is predicable of 
all Its several parts If in neither premiss there is a 
predication about the whole, there is no case for the 
application of the axiom 

Canon III No term should be distributed m the 
conclusion that was not distributed m the premisses 

If an assertion is not made about the whole of a 
term m the premisses, it cannot be made about the 
whole of that term in the conclusion without goifl^ 
beyond wbat bae been 

The breach of this rule in the case of the Major 
term is technically known as the Illicit Process of the 
Major* in the case of the Minor term, Illicit process 
of the Minor 

Great use is made of this canon in cutting off invalid 
moods It must be remembered that the Predicate 
term is “distributed” or taken universally m 0 (Some 
S 13 not in F) as well as in E (No S is m P) , and 
that P is never distributed in afBrmative propositions 

Canon IV. No conclusion can be drawn from two 
negative premisses 

Two negative premisses are really tantamount to a 
declaration that there is no connexion whatever bet^veen 
the Major and the Minor (as quantified in the premisses) 
and the term common to both premisses , in short, that 
this 13 not a Middle term — that the condition of a valid 
Syllogism does not exist 
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There is an apparent exception to this when the 
real Middle 10 an argument is a contrapositive term, 
not M Thus:— 

Nobody who is not thirsty is suffering from fever 
This person is not thirsty. 

*. He is not suffering from fever. 

But m Such eases it is really the absence of a quality 
or rather the presence of an opposite quality on which 
we reason ; and the Minor Premiss is really Affirmative 
of the form S is in not M. 

Cnrion F. If one premiss is negative, the conclusion 
must be negative 

If ore premiss is n^ative, one of the Extremes 
must be excluded 10 whole or in part from the Middle 
term The other must therefore (under Canon IV ) 
declare some coincidence between the Middle term and 
the other extreme , and the conclusion can only affirm 
exclusion in whole or in part from the area of this 
coincidence 

Canon VI No conclusion can be drawn from two 
particular premisses. 

This is evident upon a companson of terras in all 
possible positions, but it can be more easily demon 
strated with the help of the preceding canons The 
premisses cannot both be particular and yield a con- 
clusion without breaking one or other of those canons 

Suppose both are affirmative, II, the Middle is not 
distributed in either premiss. 

Suppose one affirmative and the other negative, 10 , 
or 01 Then, whatever the Figure may be, that is, 
whatever the order of the terms, only one term can be 
distributed, namely, the predicate of O This (Canon 
II } must be Ibe Middle. But m that case there roust 
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be Illicit Process of the Major (Canon III ), for on: of 
he premisses being negative, the oooclusion is negativ: 
(Canon V ), and P its predicate is distributed Briefly 
m a negative mood, both Major and Middle must be 
distributed, and if both premisses are particular thii 
cannot be 

Cansn VIl If one Premiss is particular the con 
elusion IS particular 

This canon is sometimes combined with what we 
have given as Canon V, in a single rule "The 
conclusion follows the weaker premiss' 

“h’P'h'I'Ooely be demonstrated with 
the help of the preceding canons 
Suppose both premisses affirmative, then, if one is 
particular, only one term can be distributed in the 
'“tject of the Universal 
affirmative premiss By Canon II , this must be the 
Middle, and the Minor, being undistributed in the 
Premisses, cannot be distributed m tbe conclusion 
mat IS, the conclusion cannot be Universal-must be 
particular 

Suppose one Premiss negative, the other affirmative 
One premiss being negative, the conclusion must be 
negative, and P must be distributed in the conclusion 
Before, then, the conclusion can be universal, all three 
terms, S, M, and P, must, by Canons II and III , be 
distabuted m the premisses But whatever the Figure 
ofthe premisses, only hvo terms can be distributed 
For if one of the Premisses be O, the other must bed, 
and if one of them is E, the other must he I Hence 
the conclusion must be particular, otherwise there will 

the Sdfe'"'" 

The argument may be mote briefly put as follows 
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In an affirmative mood, with one premiss particular, 
only one term can be distributed m the premisses and 
this cannot be the Minor without leaving the Middle 
undistnbuted In a negabve mood, with one premiss 
particular, only two terms can be distnbuted, and the 
Minor cannot be one of them without leaving either 
the Middle or the Major undistnbuted 


Armed with these canons, we can quickly determine, 
given any combination of three propositions in one of 
the Figures, whether it la or i» not a valid Syllogiim 
Observe that though these canons hold for all the 
Figures, the Figure must be known m all combinations 
containing A or 0 , before we can settle a question of 
tahdi^ by Canons II and 111 , because the distribution 
of terms to A and O depends on their order 10 
predication 

Take AEE In Fig I — 

All M 18 in F 
No S 18 ID M 
No S It ID P— 

the conclusion is invalid as involving an illiat process 
of the Major Pis distributed m the conclusion and 
not m the premisses 
In Fig II ABE- 
AM P IS in M 
No S IS tn M 
No S IS in P— 


the conclusion is valid (Camestres) 
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In Fig III AEE;- 

AH M 18 la P 
No M is to S 
No S 18 m P— 

the conclusion is invalid, there being illicit process of 
the Major 

In Fig IV AEE is valid (Camenes) 

Take EIO A little rcBection shows that this com 
bination is valid in all the Figures if in any, the dis 
tribution of the terms in both cases not being affected 
by their order in predication Both E and I are simply 
convertible That the combination is valid is quickly 
seen if we remember that in negative moods both 
Major and Middle must be distributed, and that this is 
done by E 

"ElE 18 invalid, because you cannot have a umvtwl 
conclusion with one premiss particular 

All IS valid m Fig I or Fig III , and invalid m 
Figs II and IV , because M is the subject of A in I 
and III and predicate in 11 and IV 

OAO IS valid only in Fig III , because only m 
Figure would this combination of premisses distribute 
both M and P 

Simple exercises of this kind may be multiplied till 
all possible combinations are exhausted, and it is seen 
that only the recognised moods stand the test 

If a more systematic way of demonstrating the valid 
moods IS desired, the simplest method is to deduce 
from the Canons special rules for each Figure Anstotle 
arrived at these special rules by simple inspection, bul 
It 13 easier to deduce tnem 
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I In the First figure, the Major Premiss must be 
CJnuersal, and the Minor Premiss afHimative 
To make this eNndent by the Canons, we bear in 
mmd the Scheme or Figure— 

MmP 
S in bl- 
and try the alternatives of Affirmative Moods and 
Negative Moods Obviously in an affirmative mood 
the Middle is undistributed unless the Major Premiss 
IS Universal In a negative mood, (i) If the Major 
Premiss is 0 , the Minor must be affirmative, and M is 
undistributed , (1) if the Major Premiss is I, M may 
be distributed by a negatite Minor Premiss, but in 
that case there would be an illicit process of the Major 
— P being distributed in the conclusion (Canon V ) and 
not in the Premisses Thus the Major Premiss can 
neither be 0 nor I, and must therefore be either A or 
E, f r , must be Universal 

That the Minor must be affirmative is evident, for if 
it were negative, the conclusion must be negative 
(Canon V ) and the Major Premiss must be affirmative 
(Canon IV ), and this would involve illicit process of 
the Major, P being distnbutcd in the conclusion and 
not 10 the Premisses 

These two special rules leave only four possible 
valid forms m the First Figure There are sixteen 
possible combinations of premisses, each of the four 
tjpes of proposition being combmable with itself and 
with each of the others 


AA 

EA 

lA 

OA 

AE 

EE 

IE 

OE 

AI 

El 

n 

or 

AO 

EO 

10 

00 


13 
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Special Rule I wipes out the columns on the nght, 
with the particular major premisses, and A£, ££, 
AO, and EO are rqected by Special Rule II , leaviog 
BAr^ArA, CE/ArEii^ DArll and FErlO 

IL In the Second Figure, only Negative Mooda 
are possible, and the Major Premiss must be universal 

Only Negative moods are possible, for unless one 
premiss la negative, M being the predicate term m 
both— 

PinM 

S in M— 

IS undistributed 

Only negative mooda being possible, there will be 
illicit process of the Major unless the Major Premiss 
IS universal, P being its subject term 

These special rules reject AA and AI, and the no 
columns on the nght 

To get rid of E£ and £0, we must cal) m the 
general Canon IV , which leaves us with EA, A£i 
El, and AO — CErArE, CAwEilrEr, FEr/InO, 
BArO;IO 

III In the Third Figure, the Minor Premiss must 
be affirmative. 

Otherwise, the conclusion would be negative, au'i 
the Major Premiss affirmative, and there would be 
illicit process of the Major, P being the predicate term 
in the Major Premiss 


MioP 

MmS 

This cuts off AE, EE, IE, OE, AO, EO, 10, 00,- 
tbe second and fourth rows m the above list 
II and 01 are inadmissible by Canon VI , which 
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leaves AA, lA, AI, EA, OA. EI--DArA;>/I, DIjActIx, 
DA/lfl, FE/A//Ort, BO^Ar^, FErIxO— 'three afBr 
mative moods aod three negative 

rV. The Fourth Figure is fenced by three special 
rules (i) In negative moods, the Major Premiss is 
noiversd (a) 1ftheMinori8negative,bothpremi5ses 
are unnersal (3) If the Major is affirmative, the 
Minor 18 universal 
(i) Otherwise, the Figure bemg 

PinM 
M ID S. 

there vfould he illicit process of the Major. 

(3) The Major must be universal by special rule (x), 
and if the Minor were not also universal, the Middle 
would be undistributed 
(3) Othenvise M would be undistributed. 

Rule (i) cuts off the right hand column, OA, OE, 
Ol, and 00 , also IE and 10 . 

Rule (3) cuts oB* AO, EO 
Rule (3) cuts off AI, II. 

EE goes by general Canon IV., and we are left 
with AA, AE, lA, EA, El — BrA»rA«/Ij>, CA«E«Er, 
DTmArIf, FErAjlO, FrEjIrOr 



Chaptbh IV 


THE ANALYSIS OF ARGUMENTS INTO SYLLOGISTIC 
FORMS 

Turning given arguments into ejllogistic form is apt 
to seem aa trivial and useless as it is easy sod 
mechanical In moat cases the necessity of the con 
elusion IS as apparent m the plain speech form as m 
the artificial logical form The justiBcatioo of sucb 
exercises is that they give farmbanty with the lostm 
meat, serving at the same time as simple exercises la 
ratiocination what further uses may be made of the 
instrument once it is mastered, we shall consider as 
we proceed. 

I — First Figure 

Given the following argument to be put into Sylls- 
gistic fonn " No war is long popular for every war 
increases taxation , and the popularity of aD3^bioS 
that touches the pocket is short lived 
The simplest method is to begin with the conclusioa 
— “No war is long popular" — No S is P — thenW 
examine the argument to see whether it yields premiss** 
of the necessary form Keeping the form la mi“'^ 
CelaientofFig L — 

No M la P 
All S 18 M 
No S 18 
(196) 
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we see at once that *' Every war increases taxation’ la 
of the form All S is M Does the other sentence yield 
the Major Premiss No M is P, when M represents the 
increasing of taxation, re, a class bounded by that 
attribute? We see that the last sentence of the aign 
ment is equivalent to saymg that “ Nothing that 
increases taxation is long popular’ , and this with the 
Minor yields the conclusion m Celaitnt 

Nothing that increases tazatioo is long popular. 

Every war increases taxation 

No war is long popular 

Observe, now, what in effect we have done m thus 
reducing the argument to the First Figure In effect, 
Q general principle being alleged as justifying a certain 
conclusion, we have put that principle into such a form 
that It has the same predicate with the conclusion 
All that we have then to do in order to inspect the 
validity of the argument is to see whether the subject 
of the conclusion is contained in the subject of the 
general principle Is war one of the things that 
increase taxation? Is it one of that class? If so, 
then It cannot long be popular, long popularity being 
an attribute that cannot be a^inned of anj of that 
class. 

Kcducing to the first figure then, amounts amply 
to naming the predication of the proposition alleged 
as ground unifcrm with the conctus on based upon it 
The minor premiss or applying proposition amounts to 
sayingthat the subject of the conclusion is contained in 
the subject of the gcnenl pnnaple Is the subject of 
the conclusion co'-tained m the subject of the gereral 
principle when th* two bare identical predicates? If 
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BO, the argumeot falls at once under the Dictum dt 
Omni ei NuUo 

Two things may be noted concerning an argumeot 
thuB simplified 

1 It IS not necessary, m order to bnng an argument 
under the dictum de emnt, to reduce the predicate to the 
form of an extensive term In whatever form, abstract 
or concrete, the predication is made of the middle term, 
it IS applicable in the same form to that which is con 
tamed in the middle term 

2 The quantity of the Minor Term does not require 
Bpecial attention, inasmuch as the argument does not 
turn upon it In whatever quantity it is contained m 
the Middle, in that quantity is the predicate of the 
Middle predicable of it. 

These two points being borne in mind, the attention 
may be concentrated on the Middle Term and its 
relations with the extremes 

That the predicate may be left unanalysed without 
affecting the simplicity of the argument or in any way 
obscuring the exhibition of its turning point, has an 
important bearing on the reduction of Models The 
modality may be treated as part of the predicate without 
in any way obscuring what it is the design of the syllo 
gism to make clear We have only to bear in mind that 
however the predicate may be qualiBed in the prs 
misses, the same qualiBcation must be transferred to 
the conclusion Otherwise we should have the fallal 
of Four Terms, quatemto terminorum 

To raise the question What is the proper form lot 
a Modal of Possibility, A or I ? is to clear up in s° 
important respect our conceptions of the Univerial 
proposition, “ Victories may be gained by accident 
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Should this he expressed as A or I ? Is the predicate 
applicable to All victories or only to Some ? Obviously 
the mearvmg is that of any victory it may be true that 
it was gained by accident, and if we treat the “mode” 
as part of the predicate term “ things that may be 
gained by accident," the form of the proposition is All 
S is in P. 

But, it may be asked, does not the proposition that 
victories may he gained by accident rest, as a matter 
of fact, on the belief that some victories have been 
gained in this way ? And is not, therefore, the proper 
form of proposition Some S is P ? 

This, however, is a misunderstanding. What we 
are concerned with is the formal analysis of proposi' 
tions as given. And Some victories have been gained 
by accident is not the formal analysis of Victories may 
be gained by accident. The two propositions do not 
give the same meaning in diflerent forms : the meaning 
as well as the form is diBerent. The one is a statement 
of a matter of fact : the other of an inference founded 
on it. The full significance of the Modal proper may 
be stated thus : In view of the fact that some victories 
have been gained by accident, we are entitled to say of 
any victory, in the absence of certain knowledge, that 
it may be one of them. 

A general proposition, in short, is a proposition 
about a genus, taken universally. 


11. — Second Figure. 

For testing arguments from general principles, the 
First Figure is the simplest and best form of analysis. 

But there is one common class of arguments that 
5s.UTiiAiTi.tty, 111 caiwATtty ea.-jer'ii.td. Setini 
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Figure, namely, negative conclusions from the absence 
of distinctive signs or symptoms, or necessaiy con 
ditions 

Thirst, for example, is one of the symptoms of fever 
if a patient is not thirsty, you can conclude at once 
that his illness is not fever, and the argument, fully 
expressed, is in the Second Figure. 

All fever stricken patients are thirsty. 

This patient is not thirsty. 

•%He It not fever stricken 

Arguments of this type are extremely common 
Armed with the general principle that ill doers are ill 
dreaders, we argue from a man’s being unsuspicious 
that he is not guilty The negative diagnosis of the 
* physician, as when he argues from the absence of sore 
throat or the absence of a white speck m the throat 
that the case before him is not one of scarlatina or 
diphtheria, follows this type and from its utility iQ 
making such arguments explicit, the Second Figure 
may be called the Figure of Negative Diagnosis 
It is to be observed, however, that the character of 
the argument is best disclosed when the Major Premiss 
IS expressed by its Converse by Contraposition It 
is really from the absence of a symptom that the 
physician concludes, as, for example “No patient 
that has not a sore throatissufferingfrom scarlatina 
And the argument thus expressed is in the First 
Figure Thus the reduction of Baroko to the First 
Figure by contraposition of the Middle js vindicated as 
a really useful process The real Middle is a contra 
positive term, and the form corresponds more closely 
to the reasoning when the argument is put in the First 
Figure ^ 
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The truth is that if the positive term or sign or 
necessary condition is prominent as the basis of the 
argument, there is considerable risk of fallacy Sore 
throat being one of the symptoms ,of scarlatina the 
physician is apt on finding this symptom present to 
jump to a positive conclnsioo This is equivalent 
technicallj to drawing a positive conclusion from 
premisses of the Second Figure 

All scarlatina patients have sore throat 
This patient has sore throat. • 

A positive conclusion here is technically known as a 
Non Sequitur (Doesnt follow) So with arguments 
from the presence of a necessary condition which is 
only one of many Given that it is impossible to pass 
without working at the subject, or that it is impossible 
to be a good marksman without having a steady band, 
we ere apt to argue that given also the presence of this 
condition, a conclusion is implicated But really the 
premisses given ate only two affirmatives of the 
Second Figure 

“It IS impossible to pass without working at the sub 
lecL ' 

This, put into the form No not M is P, is to say that 
'•None who have not worked can pass This is 
equivalent, as the converse bj contraposition, with — 

All capable of passing have worked at the subject 

But though Q has worked at the subject, it does not 
follow that he is capable of passing Technically the 
middle is undistributed On the other hand, if he has 
not worked at the subject, it follows that be is not 
capable of passing. VVe can draw a conclustoa at 
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once from the absence of the necessary condition, 
though none can be drawn from its presence alone 

Third Figure 

Arguments are sometimes advanced in the form 
of the Third Figure For instance Killing is not 
always murder for tyranntade is not murder, and 
yet It IS undoubtedly killing Or again Unpleasant 
things are sometimes salutary for afdictions are 
sometimes so, and no affliction can be called pleasant 
These arguments, when analysed into terms, are, 
respectively, Pelapton and Dtsamis 

Ko tyrannicide is murder , 

All tyrannicide is killing , 

Some killing is not murder 
Some afflictions are salutary things , 

All afflictions are unpleasant things , 

Seme unpleasant things are salutary things 
The syllogistic form cannot tn such cases pretend to 
be a simplification of the argument The argument 
would be equally unmistakable if advanced in this 
form Some S is not P, for example, M Some 
killing IS not murder, eg, tyrannicide Some un 
pleasant things are salutary, e^ , some afflictions 
There is really no “deduction” in the third figure, 
no leading down from general to particular The 
middle term is only an example of the minor It is 
the syllogism of Contradictory Examples 

In actual debate examples are produced to disprove 
a universal assertion, affirmative or negative Suppose 
It 18 maintained that every wise man has a keen sense 
of humour You doubt this you produce an instance 
of the opposite, say Milton The force of your contra 
dictory instance is not increased by exhibiting the 
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argument in syllogistic fonn the point is not made 
clearer 

The Third Figure was perhaps of some use in Yes 
and No Dialectic. When you had to get everything 
, essential to your conclusion definitely admitted, it was 
useful to know that the production of an example to 
refute a generality involved the admission of two 
proposihons You must extract from your opponent 
both that Milton was a wise man, and that Milton had 
not a keen sense of humour, before you could dnve 
him from the position that all wise men possess that 
quati^ 

Examples for Analysu 

Scarlet dowers have no fragraoce this fiowex has no 
Crugtance does it (oUow that this fiowet is of a scarlet 
colour ? 

Interest in the subject is an indispensable condition ol 
teaming ea«dy Z ts interested in the subject he is bound, 
therefore to learn easily 

It IS impossible to be a good shot withoat having a steady 
hand John has a steady band he is capable therefore ol 
becoming a good shot. 

Some victories have been won by accident , for example 
Majwand 

Intemperance ts more disgraceful than cowardice be 
cause people have more opportomUes of acquinng control 
of their bodily appetites 

“Sone men are not fools, yet all men are fallible 
\Vhat follows ? 

“ Some men allow that their memory is net good e> cry 
man Mieves in his own judgment. What is the con 
elusion, and in what Figure and Mood may the argument 
be expressed? 

*' An honest man s the noblest work of God Z ts an 
honest man therefore, he 11— what? 

Examine the logical concexion between the following 
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"exclamation” and ‘‘answer* "But I hear some one 
exclaiming that wickedness is not easily concealed. To 
which I answer, Nothing great is easy ' 

"If the attention is actirely aroused, sleep becomes 
impossible hence the sleeplessness of anxiety, for anxiety 
IS a strained attention upon an impending disaster ” 

"To follow truth can neser be a subject of regret, free 
inquiry does lead a man to regret the days of his childish 
faith, therefore It IS not following truth —'J H Ntaman 
He would not take the crown Therefore 'tis certain he 
was not ambitious 

As he was \aliant, I honour him; as he was ambitious, 1 
slew him 

The Utopians learned the language of the Greeks with 
more readiness because they were originally of the same 
race with them 

Nothing which it cruel can be expedient, for cruelty is 
most revolting to the nature of man 

"The fifth century saw the foundation of the Frank 
dominion inGaul.and the first establishment of the German 
races in Britain The former was effected m a single long 
reign, by the energy of one great ruling tribe, which had 
alread} modified its traditional usages, and now, by the 
adoption of the language and religion of the conquered, 
prepared the way for a permanent amalgamation ^vlth 
them" In the second of the above sentences a general 
proposition is assumed Show m syllogistic form how the 
last proposition in the sentence depends upon It 
" 1 do not mean to contend that active benevolence may 
not hinder a man's advancement in the world for advance 
ment greatly depends upon a reputation for excellence in 
some one thing of which the world perceives that it has 
present need* and an obvious attention to other tfllng^ 
though perhaps not incompatible with the excellence itself, 
may easily prevent a person from obtaining a reputation for 
it. ' Pick out the propositionsfaere given as interdependent. 
Examine whether the principle alleged is snfSciecU} general 
to necessitate a conclusion. In what form would it be so I 
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ENTHYMEME9. 

TnsRK is & cert&in vanety m the ase of the word 
Eothymenie among logictaos Id the narrowest 
sense, it is a valid formal syllogiam, with one premiss 
suppressed In the widest sense it is simply an argu 
ment, valid or invalid, formal m expression or informal, 
with only one premiss put forward or hinted at, the 
other being held in the mind (ex This last is 

the Aristotelian sense 

It IS only among formal logicians of the straitest 
sect that the natron est sense prevails Hamilton 
diMdes Enthymemes into three classes according as it 
IS the Major Premiss, the Minor Premiss or the Con 
elusion that is snppressod Thus, a full syllogism 
being — 

All liars are cowards 
Caioa ts a liar 
Catos IS a coward — 

this may be enlhymematically expressed in three ways 

I EnthjTneme of the First Order (Major under 
stood) 

CaiQS it a coward, for Cams is a liar 

II Enthyraeme of the Second Order (Minor under 
stood) 

Cams IS a coward , for all liars are cowards 
(’"S) 
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III Enthymeme of the Third Order {Conclusm 
understood) 

All liars are cowards and Cams is a liar 
The Third Order is a contnbution of Hamilton a 
own It IS superfluous, inasmuch as the conclusion is 
never suppressed except as a rhetorical figure of speech. 
Hamilton confines the word Enthymeme to valid 
ments, in pursuance of his view that Pure Logic has 
no concern with invalid arguments 

Anstotle used Enthjnneme m the wider sense of an 
elliptically expressed argument There has been some 
doubt as to the meaning of his definition but that 
disappears on consideration of his examples He 
defines an Enthymeme (Prior Analyt, ii vj) as “a 
syllogism fiom probabilities or signs ‘ (ovXXoyia-yos 
KtKowr If The word sylhgtsm to this coa 

nexion is a little purrlmg But it is plain from the 
examples he gives that he meant here by syllogism not 
even a correct reasoning, much less a reasoning m the 
explicit form of three terms and three propositions He 
used syllogism, in fact, m the same loose sense in which 
we use the words reasoning and argument, applying 
without distinction of good and bad 
The sign he says, is taken m three ways, m as 
many ways as there are Syllogistic Figures 

(1) A sign interpreted in the First Figure is conclu 
sive Thus “ This person has been drowned, for he 
has froth m the trachea Taken in the First Figure 
with “All who have froth in the trachea have been 
drowned as major premiss, this argument is valid 
The sign is conclusive 

( 2 ) ‘ This patient is fever stricken for he is thirsty * 
Assumed that ‘ All fever stricken patients are thirsty," 
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this 18 an argument in the Second Figure, but it is not 
a valid argument Thirst is a sign or symptom of 
fever, but not a conclusive sign, because it is indicative 
of other ailments alsa Yet the argument has a certain 
probability 

(3) “ Wise men are earnest (ffwvSoIoi), for Pittacus 
18 earnest Here the suppressed premiss is that 
" Pittacus 13 wise ' Fultyexpressed, the argumentis 
to the Third Figure — 

* Pittacus IS cametL 
Pittacus IS wise 
••.Wise men are earnest 

Here again the argument is inconclusive and yet it 
has a certain probability The coincidence of wisdom 
with earnestness in one notable example lends a 
certain air of probability to the general statement 

Such are Aristotle s examples or strict parallels to 
them The examples illustrate also what he says m 
his Rhtlone as to the advantages of enth>'memes For 
purposes of persuasion eothymemcs are better than 
explicit syllogisms, because any inconclustveness there 
may be m the argument is more likel> to pass un 
detected At we shall see, one mam use of the 
Syllogism IS to force tacit assumptions into light and 
so make their true connexion or want of connexion 
apparent In Logic enthymemcs are recognised only 
to be shown up the elliptical expression is a cover for 
fallacy, which it is the business of the logician to strip 
o2 

Id Anstotles examples one of the premisses is 
expressed But often Che arguments of common 
speech are even less expliat than this. A general 
pnnciple is vaguely hinted at a subject is referred to 
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a class the attributes of which are assumed to be 
definitely known Thus — 

He was too ambitious to be scrupulous in bis choice of 
means 

He was too impulsive not to have made many blunders 

Each of these sentences contains a conclusion and an 
enthymcmatic argument in support of it The htaitr 
as understood to have in his mind a definite idea of the 
degree of ambition at which a man ceases to be 
scrupulous, or the degree of impulsiveness that is 
incompatible with accuracy 
One form of enlh>meme is so common in modem 
rhetoric os to deserve a distinctive name It may be 
called theEnthymomooftheAbstractly Denominated 
Principle A conclusion is declared to be at variance 
with the principles of Political Economy, or contra^ 
to the doctrine of Evolution, or inconsistent with 
Heredity, or a violation of the sacred pnnople o! 
Freedom of Contract It is assumed that the hearer is 
familiar with the principles referred to As a safe 
guard against fallacy, it may be well to make the 
pnnctple explicit m a proposition uniform with the 
conclusion 
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THE UTILITY OF THE SYLLOGISM 

Ths mam use of the Syllogism is in dealing with 
incompletely expressed or elliptical arguments &om 
general principles This may be called Enthymematic 
argument, understanding by Enthymeme an argument 
with only one premiss put forward or hinted at, the 
other being held in the mind In order to test whether 
such reasoning is sound or unsound, it is of advantage 
to make the argument explicit m Syllogistic form 

There have been heaps and maaes of discussion 
about the use of the Syllogism, much of it being 
proBtable as a warning against the neglect of Formal 
Logic Again and again it has been demonstrated 
that the llogism is useless for certain purposes, and 
from this it has been concluded that the Syllogism is 
of no use at all 

The inventor of the Syllogism had a definite 
practical purpose, to get at the simplest, most con 
vincing, undeniable and irresistible \vay of putting 
admitted or self evident propositions so that their 
implication should be apparent Hts ambition was to 
furnish a method for the Yes and No Dialectiaan, and 
the expounder of science from self evident principles 
A question being put up for discussion, it was an 
advantage to analyse it, and formulate the necessary 
14 (109) 



*lo Tht InUritptndtnce of PnpcstUom 


premisses ■ you could then belter direct your interroga 
Irons Of guard your answers ^The analysis is similarly 
useful when you want to construct an argument from 
self evident principles 

All that the Syllogism could show was the consis 
tency of the premisses with the conclusion The 
conclusion could not go beyond the premisses, because 
the questioner could not go beyond the admissions of 
the respondent There is indeed an advance, but not 
an advance upon the two premisses tabcn together 
There is an advance upon any one of them, and this 
advance is made with the help of the other Both 
must be admitted a respondent may admit one with 
out being committed to the conclusion- Let him 
admit both and he cannot without self contradiction 
deny the conclusion That is all 

Dialectic of the Yes and No kind is no longer 
practised Does any analogous use for the Syllogism 
remain ? Is there a place for it as a safeguard against 
error in modern debate ? As a matter of fact it is 
probably more useful now thari it was for its original 
purpose, inasmuch as modern discussion, aiming at 
literary grace and spurning exact formality as smacking 
of scholastiasm and pedantry, is much more flabby and 
confused In the old dialectic play there was generally 
a clear question proposed The interrogative form 
forced this much on the disputants The modern 
debater of the unpedantic, unscholastic school is not 
so fettered, and may often be seen galloping wildly 
about without any game m sight or scent, his maxim 
being to— 

Spur boldly on, and dash through thick and thin. 

Through sense and nonsense, never out nor in 
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Tht Utility of the Syllogism. 

Now the syllogistic analysis may often be of some 
nse lo helping us to keep a clear head in the face of a 
confused argument There is a brilliant defence of 
the syllogism as an analysis of arguments m the West 
minsUr Review for January, 1828 The article was a 
notice of Whately a Logic it was written by J S 
Mil! For some reason it has never been reprinted, 
but It puls the utility of the Syllogism on clearer 
ground than Mill afterwards sought for it 

Can a fallacy in argument be detected at once ? 
Is common sense sufficient ? Common sense would 
require some inspection How would it proceed ? 
Does common sense inspect the argument in a lump 
or piecemeal ? All at once or step by step ? It 
analyses How 7 First it separates out the proposi 
tions which contribute to the conclusion from those 
which do not, the essential &om the irrelevant Then 
it states explicitly all that may have been assumed 
tacitly Finally, it enumerates the propositions in 
order 

Some such procedure as this would be adopted by 
common sense in analysing an argument But when 
common sense has done this, it has exhibited the 
argument in a senes of syllogisms 

Such is Mill 8 early defence of the Syllogism It is 
weak only in one point m failing to represent how 
common sense would arrive at the peculiar syllogistic 
form It IS the peculiar form of logical analysis that 
is the distinction of the syllogism When you have 
disentangled the relevant propositions you have not 
necessarily put them m this form The arguments 
given in text books to be cast into syllogisuc form, 
consist only as a rule of relevant propositions, but they 
ate not y et formal syllogisms But common sense 
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had only one other atep to make to reach the distinc 
tive form It had only to ask after analysing the 
argument, Is there any form of statement specially 
suitable for exhibiting the connexion between a con 
elusion and the general principle on which it is alleged 
to depend ? Ask yourself the question, and you will 
soon see that there would be an obvious advantage m 
making the conclusion and the general principle 
uniform, in stating them with the same predicate 
But when you do this, as I have already shown (p 197) 
you state the argument in the First Figure of the 
Syllogism 

It must, howe\er, be admitted that it is chiefly for 
exhibiting, or forcing into light, tacit or lurlo&g 
assumptions that the Syllogistic form is of use 
Unless identity of meaning is disguised or distorted by 
puzxling diflerence of language, there is no speaal 
illuminative virtue in the Syllogism The argument 
in a Euclidean demonstration would not be made 
clearer by being cast into formal Syllogisms 

Again, when the subject matter is simple, the 
Syllogistic form is not really required for protection 
against error In such enthymemes as the following 
for example > 

She roust be clever ehe is so uncompromisingly ugly 

Romeo must be in love for is he not seventeen ? 

it IS plain to the average intelligence without any 
knowledge bf Syllogism that the argument takes for 
granted a general proposition and what the general 
proposition IS 

Another thing is plain to the average intelligence, 
perhaps plainer than to a proficient id the use of the 
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Syllogism Clearly we cannot infer with certainly 
that a woman is clever because she is ugly, unless it 
IS the case that all ugly women are clever But a 
Syllogisei, seeing that no certain conclnsion can be 
drawn except upon this condition, is apt to dismiss 
the argument as altogether worthless This may be 
specified as an error madent to the practice of the 
Syllogism, that it inclines ns to look for necessarily 
conclusive premisses, and to deny all weight to any 
thing short of this Now m ordinary life it is com 
paratively seldom that such premisses can be found 
We are obliged to proceed on maxims that are not of 
universal scope, and which tend only a mote or less 
strong colour of probability to cases that can be brought 
under them ** A little leammg is a dangerous thing , ’ 
“ Haste makes waste , ' ** Slowness of speech is a sign 
of depth of thought , " “Vivacity is a sign of shallow 
ness * such are the “eodoxes 'or commonplaces of 
popular knowledge that men bnog to bear in daily life 
They are not true for all cases, but some of them are true 
for roost or for a good many, and they may be applied 
with a certain probability though they are not rigidly 
conclusive The plain man's danger is that he apply 
them unthinkingly as umversals the formal logician’s 
danger is that, seeing them to be inapplicable as um 
versals, he dismisses them as being void of all 
aigumentatwe force 

It helps to fix the limits of Formal Logic to remember 
that it lies outside its bounds to determine the degree 
of probability attaching to the application of approxt 
mate truths, such as are the staple of arguments in 
ordinary affairs Formal X>ogic, we may repeat, is 
not concerned with degrees of truth or falsehood, 
probability or improbability It merely shows the 
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interdependency of^cetiain arguments, the consistency 
of conclusion with premisses 
This, however, is a function that might easily bi 
underrated Its value is more indirect than direct In 
showing what is required for a certain conclusion, it 
puts U 3 on the road to a more exact estimate of the 
premisses alleged, a sounder judgment of their 
worth Well begun is half done in undertaking the 
examination of any argument &om authority, a 
formal syllogism is a good beginning. 
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CONDITIONAL AROUMENTS^HYPOTHETICAL SYLLO- 
GISM, DISJUNCTIVE SYLLOGISM, AND DILEMMA. 

The justification of tncfuding these forms of argu« 
ment in Logic is simply that they are sometimes used 
in debate, and that confusion may arise unless the 
predse meaning' of the premisses employed is under- 
stood. Aristotle did not include them as now given in 
his exposition of the Syllogism, probably because they 
have no connexion with the mode of reasoning together 
to which he appropriated the title. The fallacies con- 
nected with them are of such a simple kind that to 
discuss as a question of method the precise place they 
should occupy in a logical treatise is a waste of 
ingenuity.* 


I. — HTPoinETiCAL Syllogisms. 


If A is B, C is PI 
AisB V 

.•.CisD J 

If A is B, CisD^ 
C is not D V 
•*. A is not B J 


Modus * 
Ponens. 

Modus 

Tolleks. 


* For the history of Hypothetical Syllogism 
Appecdix 1. ! 

(.> 5 ) 


Mansel'i 
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A 80 called Hypothetical Syllogism is thus seen to 
be a Syllogism in which the major premiss is a 
Hypothetical Proposition, that is to say, a complex 
proposition in which two propositions are given as so 
related that the truth of one follows necessanly from 
the truth of the other 

Two propositions so related arc technically called 
the Antecedent or Reason, and the Consequent. 

The meaning and implication of the form, If A is B, 
C IS D, IS expressed m what is known as the Law of 
Reason and Gooseqtieat. 

" IVhen two proponttons art related as Reason and 
Consequent, the truth oj the Consequent follows from tk 
truth of the Anlectdenf, and the falsehood of the Antecedent 
from the falsehood of the Consequent ’ 

If A is 6, C IS D, implies that If C is not D, A u 
not B If this subject is educative, it quickens the 
Wits, if it does not quicken the wits, it is not educa 
tive 


Admitted, then, that the law of Reason and Conse 
quent holds between two propositions — that If A is B 
C IS D admitted also the Antecedent, the truth of 
the Consequent follows This is the Modus Ponens 
or Positive Mode, where you reach a conclusion by 
obtaining the admission of the Antecedent Admit the 
Antecedent and the truth of the Consequent follows 
With the same Major Premiss, you may also, under 
the Law of Reason and Consequent reach a conclusion 
by obtaining the denial of the Consequent This is 
the Modus ToUens or Negative Mode Deny the Con 
sequent and one is bound to deny the Antecedent 
But to guard against the fallacy technically known 
as Fallacia Gonsequentis, we must observe what the 
relation of Reason and Consequent does not imply 
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The truth of the Consequent does not involve the 
truth of the Antecedent, and &e falsehood of the Ante 
cedent does not involve the &lsehood*of the Conse 
quent 

“ If the harbour is firoaen, the ships cannot come 
10 ” If the harbour is not frozen, it does not follow 
that the ships can come in they may be excluded by 
other causes And so, though they cannot come in, it 
does not follow that the harbour is frozen 
Qnestions Connected with Hypothetical Syllogisms. 

(1) Are they properly tailed Syllogismel This is 
purely a question of Method and Definition If we 
want a separate technical name for forms of argument 
in which two terms are reasoned together by means of 
a thud, the Hypothetical Syllogism, not being m such 
a form, is not properly so called The lact is that for 
the purposes of the Hypothetical Argument, we do not 
require an analysis into terms at all it is superfluous 
we are concerned only with the affirmation or denial of 
the constituent propositions as wholes 

But if we extend the word Syllogism to cover all 
arguments m which two propositions necessarily 
involve a third, the Hypothetical Argument ts on this 
understanding properly enough called a Syllogism 

(2) Is the inference tn the Hypothetical Syllogism 
Mediate err Immediate 1 

To answer this question we have to consider whether 
the Conclusion can be drawn from either of the two 
premisses without the help of the other If it is 
possible immediately, it must be educible directly 
either from the Major Premiss or from the Minor 

(a) Some logicians argue as if the Conclusion were 
immediately possible from the Major Premiss The 
Minor Premiss and the Conclusion, they urge, are 
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simply equivalent to the Major Premiss But this is 
a misunderstanding. '*If A is B, C is D, is not 
equivalent to •* A is B, ihtrtfort C is " If the 
harbour is froeen, the ships cannot come in ” is not to 
say that the harbour is fiosen, and therefore/ etc 
The Major Premiss merely affirms the existence of the 
relation of Reason and Consequent between the two 
propositions But we cannot thereupon assert the 
Conclusion unless the Minor Premiss is also conceded 
that IS, the inference of the Conclusion is Mediate, 
as being from two premisses and not &om oae 
alone 

(j) Similarly with Hamilton s contention that the 
Conclusion is infernble immediately from the Minor 
Premiss, inasmuch as the Consequent is involved m 
the Reason True, the Consequent it involved m the 
Reason tio( we cannot infer from A is B to 
D, unless it is conceded that the relation of Reason 
and Consequent holds between them , that is, unless 
the Major Premiss is conceded as well as the Minor 

(3) Can Hypothetical Syllogism! be reduttd to th 
CaUgorteal Porm 1 

To oppose Hypothetical Syllogisms to Categonal 
IS misleading, unless we take note of the precise 
diffierence between them It is only m the form of the 
Major Premiss that they differ Minor Premiss and 
Conclusion are categorical in both And the meaning 
of a Hypothetical Major Premiss (unless it is a mere 
arbitrary convention between two disputants, to the 
effect that the ‘Consequent will be admitted if the 
Antecedent is proved or that the Antecedent will he 
relinquished if the Consequent is disproved), can 
always be put in the fonn of a general proposition, 
from which, with the Minor Premiss as appl)^Bo 
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propositiOQ, a conclusion identical with the ongioal 
can be drawn m regular Categorical form 
Thus — 

If the harbour is tnzto, the ahtpa cannot come ia 
The harbour ts frozen 
The ships cannot come to 

This IS a Hypothetical Syllogism, Modus Fontns 
Express the Hypothetical Major in the form of the 
general proposition which it implies, and you reach a 
conclusion (m Barhard) which is only grammatically 
different from the original 

AU frozen harboon exclnde ships 
The harbour is frozen 
. It excludes ships 

Again, take an example of the Modta ToUtm-^ 

If rain has blleo, the streets are ynu 
The streets are not wet 
Ram has not fallen 

This is reducible, by formulating the underlying 
proposition, to Camesirts or Baroko of the Second 
Figure 

All streets rained upon are weL 

The streets are not wet 

They are cot streets rained upon. 

Hjrpothetical Syllogisms are thus reducible, by 
merely grammatical change,* or by the statement of 

may be argued that the change a not merely grammat cal 
and that the impl cat on of a geRcral proposition in a bypothet cal 
and nrr xtrii is a tu cUy iogtcal concern At any rate nch an 
Imp! cat on exists « hether it u tb* hmcticn of the Grammai an 
or the Lopaan to expound lu 
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self evident implications, to the Categorical form 
And, Similarly, any Categorical Syllogism may bo 
reduced to the Hypothetjcal form. Thus — 

All men are mortal. 

Socrates ta a man 
* Socrates ts snortil 

This argument is not different, except m the expression 
of the Major and the Conclusion, from the following — 

If Socrates is a man, death will overtake him. 

Socrates is a man 

Death will overtake him 

The advantage of the Hypothetical form m argument 
IS that It IS simpler It was much used in Medisval 
Disputation, and is atill more popular than tht 
Categorical Syllogism Perhaps the prominence givet 
to Hypothetical Syllogisms as syllogisms in Post 
Renaissance text books is due to the use of them la 
the formal disputationsof graduands in the Universities 
It was the custom for the Disputant to expound his 
argument in this form — 

If 60 and 80 is the case such and such follows. 

So and so is the case 

Such and such follows. 

To which the Respondent would reply Aectpto 
antecedentem, nego consequentsam, and argue accordingly 
Petrus Hispanus does not give the Hypothetical 
Syllogism as a Syllogism he merely explains the true 
law of Reason and Consequent in connexion with the 
Fallacia Consequentis m the section on Fallacies 
{Summula Tractaius Sextus ) 
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II — Disjunctive Syllogisms 

A Disjunctive Syllogism is a syllogism in wH'ch the 
Major Premiss is a Diyunctive Proposition, { * • one 
in which two propositions are declared to be motaally 
incompatible It is of the form Either A is B, or C is 
D* 

If the disjunction between the alternatives ii? really 
complete, the form implies four hypothetical proposi 
tions — 

(1) If A 19 B, C IS not D 

(2) If A IS not B, C IS D. 

(3) If C IS D, A IS not B 

(4) If C IS not D, A 13 B 

Suppose then that an antagonist has grant®^ >ou 

Major Premiss, extract from him four difierei’t Con 
elusions, if jou can get him also to admit the 
Minors The Mode of two of these is technicallj 
called Modes Ponendo ToUcns, the mode that denies 
the one alicmative by granting the other — A B, 

therefore C is not D , C is D, therefore A is uot B 
The other Mode is also twice open, the Modns 
ToUendo Ponens— A is not B, therefore C is P » C is 
not D, therefore A is B 

Falla^ IS sometimes committed through th® 
junctive form owng to the fact that in common «pccch 
there is a tcndenc) to use it m place of A mere 
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hypothetical, when there are not really two incom 
patible alternatives Thus it may be said “ Eitherthe 
witness IS pe^ured, or the prisoner is guilty,” when the 
meaning merely is that if the witness is not pei]ured 
the prisoner is guilty But really there is not a valid 
disjunction and a correct use of the disjunctive form, 
unless four hypotheticals are implied, that is, unless 
the concession of either involves the denial of the 
other, and the denial of either the concession of the 
other Now the prisoner may be guilty and yet the 
witness be perjured ; so that two of the four hypo 
theticals, namely — 

If the witness is peijured, the prisoner is not guilty 

If the pnsoner is guilty, the witness is not pequrcd— 
do not necessanly hold If, then, we would guard 
against fallacy, we must always make sure before 
assenting to a disjunctive proposition that there is 
really a complete disjunction or mutual incompatibility 
between the alternatives 


III — ^The Dilemma 

A Dilemma is a combination of Hypothetical and 
Disjunctive propositions 

The word has passed into common speech, and its 
ordinary use is a clue to the logical structure We are 
said to be in a dilemma when we have only two courses 
open to us and both of them are attended by unpleasant 
consequences In. argument we are in this position 
when we are shut into a choice between two admis 
sions, and either admission leads to a conclusion which 
we do not like The statement of the alternatives as 
the consequences hypothetically of certain conditions 
IB the m&jor premiss of the dilemma once we admit 
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that the relations of Antecedent and Consequent are 
as stated, we are in a trap, if trap it is we are on the 
horns of the dilemma, ready to he tossed from one to 
the other 

For e^rople — 

If A 13 B, A IS C, and if A is not B, A is D But A 
either is or is not B Therefore A either is C or is D 

If A acted of his own motive, he is a knave, if A 
did not act of bis own motive, he is a catspaw But 
A either acted of his own motive or he did not 
Thereupon A is either a knave or a catspaw 

This IS an example of the Constructive Dilemma, the 
lorm of It corresponding to the common use of the 
word as a choice between equally unpleasant alterna 
tives The standard example is the dilemma m which 
the costodians of the Alexandnzsi Libnsy are said to 
have been put by the Caliph Omar m 640 a d 

If your books are in conformity with the Koran, they 
• are superfluous, if they are at variance with a, they 
are pernicious But theymnst either be m conformity 
with the Koran or at vanance with it Therefore 
they are either superfluons or pernicious. 

Where caution has to be exercised is in accepting 
the clauses of the Major We must make sure that 
the asserted relations of Reason and Consequent really 
hold It IS there that fallac> is apt to creep in and 
hide its head The Alcxandiian Librarians weie rash 
m accepting the first clause of the conqueror s Major 
it does not follow that the books are superfluous unless 
the doctrines of the Koran are not merely sound but 
contain all that is worth knowing The propounder 
of the dilemma covertly assumes this It is m the 
facility that it affords for what is techmcall> knoivnaa 
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PeUtio Prtnctpii that the Dilemma is a useful instru 
merit for the Sophist. We shall illustrate it further 
under that head 

What IS known as the Destructive Dilemma is of s 
somewhat different form It proceeds upon the denial 
of the Consequent as involving the denial of the 
Antecedent In the Major you obtain the admission 
that if a certain thing holds, it must be followed by one 
or other of two consequences You then prove bj way 
of Minor that neither of the alternatives is true The 
conclusion is that the antecedent is false 

We had an example of this m discussing whether 
the inference in the Hypothetical Syllogism is Im 
mediate Our argument was in this form — 

If the inference is immediate, it must be drawn 
either from the Major alone or from the Minor alone 
But It cannot be drawn from the Major alone, neither 
can it be drawn from the Minor alone Therefore it ii 
not immediate 

In this form of Dilemma, which is often serviceable 
for clearness of exposition, we must as in the other 
make sure of the truth of the Major we must take 
care that the alternatives are really the only two 
open Othenvise the imposing form of the argument 
18 a convenient mask for sophistry Zenos famous 
dilemma, directed to prove that motion is impossible 
covers a petitia pnnapts 

If ^ body moves it must move either where it « of 
where it is not But a body cannot move where it 
18 neither can it move where it is not Conclu 
Sion, It cannot move at all, t e , Motion is impossible 

The conclusion, is irresistible if we admit the Major 
because the^ Major covertly assumes the point to be 



conditional Arguments 225 

proved In truth, if a bodj moves, rt moves neither 
where it is nor where it is not, but from where it is to 
where it is not Motion consists in change of place 
the Major assumes that the place is unchanged, that is 
that there is no motion. 


15 
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FALLACIES IN DEDUCTIVE ARGUMENT — PETITIO 
PRINCIPII AND IGNORATIO ELENCHl 

The traditional treatment of Fallacies in Logic follows 
Aristotle s special treatise Utpi (ro<^M7T«wv eXeyx*"^ 
Concerning Sophistical Refutations — Pretended Dis 
proofs— Argumentative Tncks 
Regarding Logie as m the mam a protection against 
Fallacies, I have been going on the plan of talcing each 
fallacy in connenoa with tts special safeguard, end in 
accordance with that plan propose to deal here with 
the two great types of fallacy m deductive argument 
Both of them were recognised and named by Aristotle 
but before explaining them it is worth while to indicate 
Anstotle s plan as a whole Some of his Argumenta 
live Tncks were really peculiar to Yes and No Dialectic 
in Its most sportive forms but his leading types, both 
Inductive and Deductive, are permanent, and his plan 
as a whole has historical interest Young readers 
would miss them from Logic they appeal to the 
average argumentative boy 
He divides Fallacies broadly into Verbal Fallacies 
{wpa rrp' X€fiv, tfi dtdtani), and Non Verbal Fallaacs 
(f^o) T^s Aefeujs, extra dtctionem) 

The first class are mere Verbal Quibbles, and hardly 
deserve serious treatment, still less minute sub- 
division The world was young when time was spent 
(326^ 
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upon them Aristotle names six vaneties, but they 
all turn on ambiguity of word or structure, and some 
of them, being dependent on Greek syntax, cannot 
easily be paralleled 10 another tongue 

(1) Ambiguity of word (o/uow/ua) As if one were 
to argue "All cold can be expelled by heat John’s 
illness IS a cold therefore it can be expelled by beat" 
Or " Some afflictions are cheering, for afflictions are 
sometimes light, and light is always cheering”. The 
senous confusion of ambiguous words is met by 
Definition, as explained at length in pL it c i 

(2) Ambiguity cJUnicturt (a^^ijSoX/a) 

"What he was beaten with was what I saw him 
beaten with what I saw him beaten with was my 
eye therefore, what he was beaten with was my eye " 

“ How do you do? " "Do? Do what?" "I mean, 
how do j ou feel ? " " How do I feel ? With my 
fingers, of course 5 hut I can see very well" "No, 
no , 1 mean, how do you find yourself? " " Then why 
did you not say so? I never exactly noticed, but I 
%vill tell you next time I lose myself ’ 

(3) Illicit conjunction 

Socrates is good Socrates is a musician There- 
fore Socrates is a good musician 

(4) Ultctt disjunction (Suujpctrts) 

Socrates is a good musician Therefore he isa good 
man 

(5) Amhiguitj of fronunaafion fallacia 

accentus) 

Analogies to words that dificr only m accent, such 
as ou and ou, may be (bund in differences of pronunaa 
tion “ Hair very thick, sir,” said a barber to a 
customer, whose hair was bushy , but beginning to turn 
grey. " Yes, I daresa) But I would rather have it 
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thick than thin ’• Ah, too thick to day, air ” “ But 
I don t want to dye it " « Excuse me. sir. I mean the 
hair of the haimosphcre, t o d a y, to day " 

” He said, saddle me the ass And they saddled 

(6) Amht^tiy ej tnftxton ^ 

dicitonii) 

This is not easy to make intelligible in English 
The idea is that a termination may be ambiguoosly 
interpreted, a neuter pamaptc, , taken for an active 
Thus " George is aihng ** Doing what, did )0u 
say? Ailing? mat ishe ailing? Ginger alcmg? 

Non Verbal Fallacies, or Fallacies in thought, ^ 
a more important division. AtisloUe distioguii es 
seven , . 

Of these, three are comparatively ooiroporttnt soa 
trifling. One of them, known to the Schoolmen as 
Fallana Phnum Inierrosahonum, ivas peculiar to 
Interrogative disputation It is the Inck of puttmg 
more than one question as one, so that a ” 

commits the respondent to something implied H 
you left off beating j our father ? ” If > ou aosww Ye 
that implies that you have been m the habit of beatiog 
him “ Has the practice of excessive drinking ceasca 
in your part of the country ? *' Such questions 
unfair when the Respondent could answer only Yes 
or No The modem disputant who demands a p ai 
answer Yes or No, is sometimes guilty of this tnck 
Two others, the fallacies kno\s n A dteto , 

ad dictum fecundum futd, and A dtete secundum fuid 
dictum sim/tiater, are as common in modern dialectic 
they were in ancient The trick, conscious or unwn 
scious, consists in gelling assent to a 
qualification and proceeding to argue as if it had 
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conceded without qualification, and vtee versA For 
example, it being admitted that culture is good, a 
disputant goes on to argue as if the admission applied 
to some sort of culture m apectal, scientific, asthetic, 
philosophical or moral The fallacy was also known 
as Fallaaa Amdeniix Proving that the Syllogism is 
useless for a certain purpose, and then claiming to 
have proved that it is useless for any purpose is another 
example Getting a limited admission and then 
extending it indefinitely is perhaps the more common 
of the two forms It is common enough to deserve a 
shorter name 

The Fallaaa ComequenUs, or Hon which 

consists specially m ignoring the possibility of a 
plurality of causes, has already been partly explained 
ta connexion with the Hypothetical Syllogism, and 
wiU be explained further in Ae Logic of Induction 
Poit hoe ergo proper hoc is a purely Inductive Fallacy, 
and will be explained m connexion with the Experi 
mental Methods 

There remain the two tjpical Deductive Fallacies, 
Petltio Frincipli (Surreptitious Assumption) and Igno 
ratio Elenohl (Irreleiant Argument) about which we 
must speak more at length 
The phrase of which Petilio Prmcipu or Begging the 
Question is a translation — to ck alrcwr^at — was 

applied by Aristotle to an argumentative trick in 
debate by Question and Answer The trick consisted 
in taking for granted a proposition necessary to the 
refutation without having obtained the admission of it 
Another expression for the same thing — iv dpyS 
Xapfiavizr — taking the principle for granted — la more 
descriptive 

Generally speaking, Anstotle says, Begging the 
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Question consists id not demonstrating the theorem 
It would be in accordance mth (his general description 
to extend the name to all cases of tacitly or covertly, 
unwittingly to oneself or to one % opponent, assuming 
any premiss necessary to the conclusion It is the 
fallacy of Surreptitious Assumption, and all cases 0/ 
Enthymematic or Elliptical argument, where the 
unexpressed links m the chain of argument are not 
full> understood, are examples of it By contrast, the 
articulate andexphcit Syllogism 13 an ExposiitoPrinaP^ 
The only remedy for covert assumptions is to force 
them into the light ‘ 

Ignoratio EUnckt, ignoring the refutation (tov 
t\cjr(ov eyvota), IS simply arguing beside the point, dw 
trading the attention by irrelevant considerations It 
often succeeds by proving some other conclusion which 
IS not the one in dispute, but has a superhcial resem 
blance to it, or is more or less remotely connected with 
It 

It la easier to explain what these fallacies consist m 
than to illustrate them convincingly It is chie 0 y 10 
long arguments that the mischief is done “ A Fallacy, 
says Whately, " which when stated barely in a few 
sentences would not deceive a child, may deceive half 
the world if diluted in a quarto volume " Very tardy 
is a series of propositions put before us in regular form 
and order, all bearing on a deHnite point A certain 
conclusion is in dispute, not very definitely formulated 
perhaps, and a mixed host of considerations are 
tumbled out before us If we were perfectly clear 


*Cp Mr Sidgwick'* instmcuve treatise on Fallacies ItMX 
national Scientific Series, p 199 
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headed persons, capable of protracted concentration of 
attention, incapable of bewilderment, always on the 
alert, never in a hurry, never over*excited, absolutely 
without prejudice, we should keep our attention fixed 
upon two things while listening to an argument, the 
point to be proved, and the necessary premisses We 
should hold the point clearly m our minds, and watch 
indefatigably for the corroborating propositions But 
none of us being capable of this, all of us being subject 
to bewilderment by a rapid whirl of statements, and all 
of us biased more or less for or against a conclusion, 
the sophist has facilities for doing two things — taking 
for granted that he has stated the required premisses 
{PeMio prtnaptx), and proving to perfect demonstration 
something which is not the point in dispute, but which 
we arc willing to mistake for it {tgnoratio eU»chi) 

It IS chiefly in the heat of argument that either 
Petitio or Ignoratio succeeds When a fallacy con 
tinues to perplex us m cold blood, it must have m its 
favour either some deeply rooted prejudice or some 
peculiar intricacy in the language used, or some 
abstruseness m the matter If we are not familiar 
with the matter of the argument, and have but a vague 
hold of the words employed, we are, of course, mbch 
more easily imposed upon 
The famous Sophisms of antiquity show the fascina 
tion exercised over os by proving something, no matter 
how irrelevant If certain steps in an argument are 
sound we seem to be fascinated by them so that tve 
cannot apply our minds to the error, just as our senses 
are fascinated by an expert juggler We have seen 
how plausibly Zeno’s argument against the possibility 
of motion hides a Petitio the Fatalist Dilemma is 
another example of the same sort 
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If it IS fated th&t yoa die, you will die whether you 
call m a doctor or not and if it is fated that you will 
recorer, you will recover whether you call in a doctor 
or not But it must be fated either that you die or 
that you recover Thtrefore, you will either die or 
recover whether you call in a doctor or not 

Here it is tacitly assumed in the Major Premiss that 
the calling in of a doctor cannot be a link m the fated 
chain of events In the statement of both the alter 
native conditions, it is assumed that Fate does not act 
through doctors, and the conclusion is merely a 
repetition of this assumption, a verbal proposition 
after an imposing show of argument ** If Fate does 
not act through doctors, you will die whether yon call 
m a doctor or not ’ 

The fallacy in this case is probably aided by our 
veneration for the grand abstraction of Pate and the 
awful idea of Death, which absorbs our attention and 
takes It away from the artful Petitw 
The Sophism of Achilles and the Tortoise is the 
most triumphant of examples of Ignoraho jEleruhi 
The point that the Sophism undertakes to prove is 
that Achilles can never overtake a Tortoise once it 
has a certain start what it really proves, and proves 
indisputably, is that he cannot overtake the Tortoise 
within a certain space or time 

For simplicity of exposition, let us assume that the 
Tortoise has loo yards start and that Achilles runs ten 
times as fast Then, clearly, Achilles will not come 
up with it at the end of xoo yards, for while he has run 
loo, the Tortoise has run lo, norat the end of no, for 
then the Tortoise has run i more, nor at the end of 
for then the Tortoise has run ^ more , nor at the end 
of for then the Tottoise has gained more 
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So while Achilles runs this the Tortoise runs 
while he runs the it runs Thus 

It would seem that the Tortoise must ahvays keep 
ahead he can never overtake it 

But the conclusion is only a confusion of ideas all 
that is reall} proved is that Achilles will not overtake 
the Tortoise while runniug 

100 4- lo *f I + 't' + it'os “t* Tiriss' 

That 18, that he will not overtake it till he has com 
pitted the aum of this senes, uty yards To prove 
this IS an tgnoratto elencht , what the Sophist undertakes 
to prove IS that Achilles will never overtake it, and he 
really proves that Achilles passes it between the xntb 
and Hath yards 

The exposure of this sophism la an e:rample also of 
the value ofa technical term All attempts to expose 
It without using the term /gncraiio Lleneh or some- 
thing equivalent to it, succeed only m bewildenog the 
student It is customary to say that the root of the 
fallacy lies in assuming that the sum of an infinite 
senes is equal to infinity This profound errormay be 
implied but if any assumption so hard to understand 
were really required, the fallacy would have little force 
with the generality 

It has often been argued that the Syllogism involves 
a p<Utio pnnnfu, because the Major Premiss contains 
the Conclusion, and would not be true unless the 
Conclusion were true But this is really an Jgrtcraho 
EUnch The fact adduced that the Major Premiss 
contains the Conclusion, is indisputable bet this does 
not prove the Syllogism guilty of Petitio Eetitio 
pnnapn is an argumentative tnck, a conscious or 
unconscious act of deception, a covert assumption, and 
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the Syllogism, so far from favouring this, is an expositio 
prtnapu, an explicit statement of premisses such that, 
if they are true, the conclusion is true The Syllogism 
merely shows the interdependence of premisses and 
conclusion , its only tacit assumption is the Pteium di 
Omni 

If, indeed, an opponent challenges the truth of the 
conclusion, and you adduce premisses necessarily 
containing it as a refutation, that is an tgnoratio tltnehi 
unless your opponent admits those premisses If he 
admits them and denies the conclusion, you convict 
him of inconsistency, but you do not prove (he truth 
of the conclusion. Suppose a man to take op the 
position “I am not mortal, for I have procured the 
thxir vita ' You do not disprove this by saying, " All 
men are mortal, and you are a mao'’ In denying 
that he is mortal, he dentes that all men are mortal 
Whatever is sufficient evidence that he is not mortal, 
IS sufficient evidence that all men are not mortal 
Perhaps it might be said that in arguing, “ All men 
are mortal, and you are a man,” it is not so much 
tptoraito tlencht as petitio pnnapti that you commit 
But be It always remembered that you may commit 
both fallacies at once. You may both argue beside 
the point and beg the question in the course of one 
and the same argument 
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FORMAL OR ARISTOTELIAN INDUCTION —INDUCTIVE 
ARGUMENT 

The distinction commonly drawn between Deduction 
and Induction is that Deduction is reasoning from 
general to particular, and Induction reasoning from 
particular to general 

But It IS really only as modes of argumentation that 
the two processes can be thus clearly and fixedly opposed 
The word Induction is used m a much wider sense 
when It 18 the title of a treatise on the Methods of 
Scientific Investigation It is then used to covet all 
the processes employed in man b search into the 
system of reality, and in this search deduction is 
employed as well as induction m the narrow sense 
We may call Induction m the narrow sense Formal 
Induction or Inductive Argument, or we may simply 
call It Aristotelian Induction inasmuch as it was the 
steps of Inductive argument that Aristotle formulated, 
and for which he determined the conditions of validity 
Let us contrast it with Deductive argument In 
this the questioner’s procedure is to procure the admis 
Sion of a general proposition with a view to forcing 
the admission of a particular conclusion which is lo 
dispute. In Inductive argument, on the other hand, it 
IS a genera! proposition that is m dispute, and the 
(‘SS) 
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procedure is to obtain the admission of particular cases 
With a view to forcing the admission of this general 
proposition 

Let the question be whether All horned animals 
ruminate You engage to make an opponent admit 
this How do you proceed? You ask him whether 
he admits it about the vanous species Does the ox 
ruminate? The sheep? The goat? And so on 
The bringing in of the various particulars is the indue 
tlOn (tirayayi^ 

When 18 this inductive argument complete ? When 
IS the opponent bound to admit that all horned animals 
ruminate? Obviously, when he has admitted it about 
every one He must admit that he has admitted it 
about every one, in other words, that the particulars 
enumerated constitute the whole, before he can be held 
bound in consistency to admit it about the whole 

The condition of the validity of this argument u 
ultimately the same with that of Deductive argument, 
the identity for purposes of predication of a genenc 
whole with the sum of its constituent parts The 
Axiom of Inductive Argument is, What is predicated oj 
every one of the parts ts predicabh of the whole This u 
the simple converse of the Axiom of Deductive argu 
ment, the Dictum de Omni, “ What is predicated of the 
whole 18 ptedicable about every one of the parts 
The Axiom is simply conver ole because for purposes 
of predication generic whole and specific or individual 
parts taken all together are identical 

Practically in inductive argument an opponent is 
worsted when he cannot produce an instance to the 
contrary Suppose he admits the predicate m question 
to be true of this, that and the other, but denies that 
this, that and the other constitute the whole class m 
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question, he is defeated m common judgment if he 
cannot instance a member of the class about which the 
predicate does not hold Hence this mode of induction 
became technically known as Jndudio fsr enutreraltottem 
stmplicem uh non rt}ertiur tnsiantta coniradictona 
When this phrase is applied to a generalisation of fact, 
Nature or Experience is put figuratively in the position 
of a Respondent unable to contradict the inquirer 

Such in plain language is the whole doctrine of 
Inductive Argument Aristotle’s Inductive Syllogism 
IS, in e^ect, an expression of this simple doctnne 
tortuously in terms of the Deductive Syllogism The 
great master was so enamoured of his prime invention 
that he desired to impress its form upon everything 
otherivise, there was no reason for expressing the process 
of Induction syllogistically Here is his description of 
the Inductive Syllogism — 

** Induction, then, and the Inductive Syilogiim, coniistt 
m syllogiiing one extreme with the middle through the 
other extreme For example, if B la middle to A and C, to 
prove through C that A belongs to B ’ * 

This may be interpreted as follows Suppose a 
genera] proposition is in dispute, and that you wish to 
make it good by obtaining severally the admission of 
all the particulars that it suras up The type of a 
general proposition m Syllogistic terminology is the 
Major Premiss, All M is P What is the type of the 
particulars that it sums up? Obviously, the Con 
elusion, S 13 P This particular is contained in the 
Major Premiss, All M is P, its truth is accepted as, 

I •Zr /ttI koI I H ffiit ri Tai> 

iflpott tirtptr ijcper OUy il rSr A T fi/for 

ri B }(A r»v r it {ai vi A rf! B cn{|^«r (An Prior , ti 33 ) 
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contained m the truth of All M is P. S is one of the 
parts of the generic nrhole M , one of the individuals or 
species contained in the class M If you wish, then, 
to establish P of All M by Induction, you must estab- 
lish P of all the parts, species, or individuals contained 
in M, that is, of all possible Sr you must make good 
that this, that and the other S is P, and also that this 
that and the other S constitute the whole of M 
You are then entitled to conclude that All M is P you 
have Syllogised one Extreme with the Middle through 
the other Extreme The forma] statement of these 
premisses and conclusion is the Inductive Syllogisn 

Thia, that and the other S is P, }da}or 
This, that and the other S is all M, Mtnor 
All M ta P, Cotftlution 

This, that and the other magnet (t t , magnets ladin 
dually) attract iron 

This, that and the other magnet (m , the mdividuali 
separately admitted) are all magnets 

All magnets attract iron 

This, that and the other S being simply convertible 
with All M, you have only to make this conversioo 
and you have a syllogism in Barbara where this, that 
and the other S figures as the Middle Term 
The practical value of this tortuous expression is bo* 
obvious Mediaval logicians shortened it into what 
was known as the Inductive Enthymeme "This 
that and the other, therefore all,” an obvious condo 
Sion when this, that and the other constitute all I* 
is merely an evidence of the great master s intoxication 
with his grand invention It is a proof also that 
Aristotle really looked at Induction from the point of 
view of Interrogative Dialectic His question was, 
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When is a Kespondent bonnd to admit a general 
conclusion? And his answer was, When he has 
admitted a certain number of particulars, and cannot 
deny that those particulars constitute the whole whose 
predicate is in dispute. He was not concerned 
primarily rvith the analysis of the steps of an inquirer 
generalising &om Nature. 
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INTRODUCTION. 


PcRRAPS the simplest way of disentangling the leading' 
features of the departmertts of Logic is to take them 
in relation to historical circumstances. These features ' 
ate writ large, as it were, in history. If we recognise 
that all bodies of doctrine have their origin in practical 
needs, we may conceive different ages as controlled 
each by a distinctive spirit, which issues its mandate 
to the men of the age, assigning to them their distinc* 
tive work. 

*P>e m andate issu ed to the a ge o f Plato^a r^d Aristotl^ 
was Snng y our^h ditfi tnU> ^rtrjmy jont ^fik jinotktr. 
The Aristotelian I^gic was framed m response to this 
order : Ua^ain.aim jyas_to_deWs,e_instruments_for 
51skiDg.jlea5.the..t:obejence4 .theKpoRcatenation,^(he 
Siptual implication ofjcufrentJjeliefs. 

Th^rnan^aje,?! the Me^*val Spirit jwSs Bnngyour 
b^efs inta hatyionywilh^dog^, XKe rnediasval logic 
was contracted from Anstotl^a ''under this impulse.? 
Induction as conceived Jby him was neglected, allowed 
to dwindle, almost to disappear from Logia Greater 
prominence was given to Deduction. < ‘ •' 

Then as Dogmatic Authority became^ aggressive, 
and the Church through its ofScials claimed to pro> 
nounce on matters outside Theology, ajiew_spirit jvas. 
rp^psed, the ^mandate„of which v/a.s,^nng your^ielie/s 
infojiarmony with fact$^ It uas under this impulse that 
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a body of methodical doctnoe vaguely called Induction 
gradually originated 

In dealing with the genesis of the Old Ixjgic, we 
began with Aristotle None can dispute his Utle 
to be called its founder But who was the founder 
of the New Logic ? In what circumstances did it 
ongmate? 

The credit of founding Induction is usually given 
to Francis Bacon, Lord Verulam That great man 
claimed it for himself m calling his treatise on the 
Interpretation of Nature the Novum Organum The 
claim is generally conceded Reid^s account ^eft e 
matter represents the current belief since Bacon’s own 


time 


“After man had laboured in the search of truth 
near two thousand years by the help of Syllogi*®* 
[Lord] Bacon proposed the method of Impuctiom as 
more effectual engine for that purpose His 
Organum gave a new turn to the thoughts and laboi^ 
of the inquisitive, more remarkable and more use 
than that which the Organon of Aristotle had given 
before, and may be considered as a second gran er 
in the progress of human nature Most arts a 
been reduced to rules after they had been brought 
considerable degree of perfection by the natural sag 
city of artists, and the roles have been drawn r 
the best examples of the art that had been be 
exhibited , but the art of philosophical induction w 
delineated by [Lord] Bacon m a very ample maone 
before the world bad seen any tolerable cxamp 
of It *' * 


There is a radical misconception here, which, fo' 
reasons that I hope to make plain, imperatively nee 


1 Hamilton sitfid, p jlt. 
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to be cleared up It obscures the very essence o1 
“ philosophical induction” 

There are three ways m which movement m any 
direction may be helped forward, Exhortation, Example, 
and Precept E^ortalion a may ^exhort to 
the p ractice of an art and thereby give a stirnulus 
^yan^le Ji^piay_pM^»se the art himself, ^ind'show 
hy_cxamp!eJhow a thing should be done ,^Precept_Jie 
m^formulate a clear method, and so make plain how 
t^dp it Let U3 see what was Bacon's achievement 
in each of those three ways 
Undoubtedly Bacon s powerful eloquence and high 
political position contributed much to make the study 
of Nature fashionable He was high m place and 
great in intellect, one of the commanding personalities 
of hts time Taking “all knowledge for his province,” 
though study was really but his recreation, he sketched 
out a plan of universal conquest with a clearness and 
confidence that made the mob eager to range them 
selves under his leadership He was the magnificent 
demagogue of science There had been champions of 
“ Induction ” before him, but they had been compara 
tn ely obscure and tongue lied 
"W^ile, however, we admit to tne full the great 
services of this mighty advocate in making an “ Indue 
tive method popular, we should not forget that he 
had pioneers even in hortatory leadership His 
happiest watchword, the Interpretation of Nature, as 
distinguished from the Interpretation of A'uthontative 
Books, was not of his invention Ifweread Whewcll s 
History of tht Induchie Saencts^ we shall find that 
many before him had aspired to “ give a new turn to 
the labours of the inquisitive, ’ and in particular to 
substitute inquisition for disquisition 
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One might compile Grom Whewell a long catalogue 
of eminent men before Bacon who held that the study 
of Nature was the proper work of the inquisitive 
Leonardo da Vinci (1452 I5i9}( one of the wonders of 
mankind for versatility, a miracle of excellence in many 
things, painter, sculptor, engineer, architect, astro- 
nomer, and physicist, Copernicus (14731543), the 
author of the Heliocentnc theory, Telesius (1508 
1588), a theoretical reformer, whose De Rerum Naiura 
(1565) anticipated not a little of the Novum Organum , 
Cesalpinus (1520 1603),-' the Botanist, Gilbert (1540 
1603), the investigator of Magnetism By all these 
men experiment and observation were advocated as the 
only way of really increasing knowledge They all 
derided mere book learning The conception of the 
world of sense as the original MS of which systems of 
philosophy are but copies, was a familiar image with 
them So also was Bacon’s epigrammatic retort to 
those who wish to rest on the wisdom of the ancients, 
that antiquity is the youth of the world and that we 
are the true ancients “ We are older," said Giordano 
Bruno, “and have lived longer than our predecessors. 

This last argument, indeed, is much older than the 
sixteenth century It was used by the Doctor 
Mirabilis of the thirteenth, the Franciscan Friar, 
Roger Bacon (1214 1292) “The later men arc, the 
more enlightened they are, and wise men now are 
Ignorant of much the world will some day know * The 
truth 13 that if you are in search of a Father for 
Inductive Philosophy, the mediicval friar has better 
claims than his more illustrious namesake His 
enthusiasm for the advancement of learning was not 
less nobly ambitious and far reaching, and he was 
himself an ardent experimenter and inventor His^ 
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Opus Majus~~zn eloquent outline of his projects for a 
new learning, addressed m 1265 to Pope Clement IV , 
through whom he offered to give to the Church the 
empire of the world as Anstotle had given it to 
Alexander — was almost incredibly bold, comprehensive 
and sagacious Fixing upon Authority, Custom, 
Popular Opinion, and the Pct^of Supposed Knowledge, 
as the four causes of human ignorance, he urged a 
direct critical study of the Scriptures, and after an 
acute illustration of the usefulness of Grammar 'and 
Mathemabcs (widely interpreted), concluded with 
Experimental Science as the great source of human 
knowledge I have already quoted (p 15) the Friar's 
distinction between the two modes of Knowing, 
Argument and Experience, wherein he laid down that 
it IS only experience that makes us feel certain It 
were better, he cned in hts impatience, to bum Anstotle 
and make a fresh start than to accept his conclusions 
without inquiry. 

Expenmental Science, tbe sole mistress of Specu 
Ubve Science, has three great Prerogatives among 
other parts of Knowledge. First, she tests by expen 
meat tbe noblest conctusions of all other sciences 
Next, she discovers respecting the notions which other 
aticQcea deal with, magnificent truths to which these 
sciences can by no means attain Her third dignity 
IS that she by her own power and without respect to 
other sciences investigates tbe secret of Nature 

So far, then, as Exhortation goes, King James’s 
great lawyer and statesman was not in ndiance ol 
Pope Clement’s fnar Their first principle was the 
same It is o nly by fact s that the ories c a n b e tested 
Mam-jiiust not impose.., hi&^o^vru..prccQnceptions 
ajrUcipaUonts _mtntts')_jsxi jKoXrixt Man is only the 
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interpreter of nature Both were also at one iii hoMmg 
that the secrets of nature could not he discovered bjr 
discussion, but only by observation and experiment 
Francis Bacon, however, went be>ond all his prede 
cessors in furnishini' an elaborate Method for the 
interpretation of Nature When .he protested against 
the int ellect’s being left to itself {intelUctui sth /ermssut), 
he meant more^than speculation )eft unchecked by 
sjud y of the facts He mca^ also that the interpreter 
Oius fTlmve^jnethod ^ As man, he says, cannot move 
rocks by the mere strength of his hands without 
instruments, so he cannot penetrate to the secrets of 
Nature by mere strength of his intellect without 
instruments These mstruments he undertakes to 
provide m his Inductive Method or Jlovum Organvm 
And it is important to understand precisely what his 
mef/narfs wmf, tecause i( rs on rire grocmif of Cftem thit 
he 18 called the founder of Inductive Philosophy, and 
because this has created a misapprehension of the 
methods actually followed by men of science 

Ingenious, penetrating, wide ranging, happy in 
nomenclature, the Novum Organum is a wonderful 
monument of the author s subtle wit and restless 
energy, but, beyond giving a general impulse to 
^stmg speculative fancies by close companion wlh 
facts, It did nothing for science His methc>d — with 
its Tables of Pielimmaiy Muster for the Intellect 
{tahuUc comparenhct prtma tasiantiarvm ad tn(eUectum, 
facts collected and methodically arranged for the mtel 
lect to work upon) , its Elimination upon first inspection 
of obviously accidental concomitants {Jiejfcito stvt 
Exclmiva naturarum), its Provisional Hypothesis 
{^Vindemiatio I*nma stve Jnterpretatio •Incftoata), ds 
ai^vance to a true Induction or final laterpret^tion by 
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aminatioQ of special iostances (he enumerates 
enty-seven, 3x3x3, Prtrogaiivas Instanti?^fn, 
r'lng to show the special value of each fo# the 
quirer)' — was beautifully regular and imposin^t hut 
was only a vain show of a method. It was rendered 
chiefly by the end or aim that' Bacon propose^ for 
e inquirer. In this he was nottin advance {)f*his 
:e; on the contrary, he was probably behind ledger 
icon, and certainly far 'behind su^ patient 
ncentrated thinkers as Copernicus, Gilbert^ sod 
ilileo — no discredit to the gtatideat of his int^H^ot 
hen we remember that science was only his recreation, 
e indulgence of his leisure from Law and State* 
In^effect, his method .came to t his. . . Collect as tnany 
stances, as you^cao of the^effect^to.be.investi^ated, 
id„,the_jbsence^of it^jvhere you would expect it, 
Tange them methodjcally, then put aside guesses at 
Lftjause .which , are obviously ,ni^itab!e,, then draw 
? a.pxobable explanation, then proceed to make this 
act by further comparis on with in stances. It is when 
e consider what he directed the inquirer to search for 
lat we see why so orderly a method was little likely 
I be fruitful. 

He st arts from the ^rinciplc_that_the.jilU^®te 
^ec^f all knowledge isjise, practice [scimus ut operi- 
ur). We want to know how Nature produces things 
lat we may produce them for ourselves, if we can. 
JveJnquirer’s first aim, therefore, should .be' tn find 
utd}ow4be.qualIties oLbodies are produced, ti^.dis- 
3ver the forma or formal causes of eachjquality/ An 

* The Novum Organum was never completed. , Of the nire 
»ds of special aids to the latcUect in the final interpietadca ha 
impUted only the first, the list of derogative Instances. " 
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example shows what he meant by this Gold is a 
crowd or conjugation of tanous qualities or "natures • 
It IS yellow, It has a certain weight, it is malleable or 
ductile to a certain degree, it not volatile (loses 
nothing under hre)^ it can be melted, it is soluble If 
we knew the forma or fcrfaal cau^e of each of those 
qualities, we could make 'gold, provided the cai;s:3 
were within our control ’The ■first object, then, of tht 
investigator of Nature is to discover z>o€aJonna, a 
order to be able to effect the transformation of bodios 
It may be desirable aiso^to know the latent frocestus 
■any steps not apparent to the senses by which a body 
grows 'from* it^ first germs or rudiments, and the 
lekemattmus at ultimate inner coftslitution of the body 
But the discovery of the forma of the censtitueot 
qualities {natura singula), heat, colour, density or 
rarity, sweetness, saltness, and so forth, is the graod 
object of the Interpreter of Nature , and it is for th i 
that Bacon prescribed his method 
The Sylia Sylvarum, or Natural History, a misce! 
ianeous collection of facts and fictions, observatioca 
and traditions, with guesses at the explanation of 
them, affords us a measure of Bacon s own advaoce 


ment as an interpreter of Nature It was a posthumous 
work, and the editor, his secretary, tells us that h« 
often said that if he had considered his reputation bo 


would have withheld it from the world, because it was 
not digested according fo his own- mfcthod yet ho 
persuaded himself that the causes tfi^rein assigned wero 
far more certain than those rendered by bthers, “d®* 
for any excellence of hts own wit, but in re?pect of hu 


continual conversation with Nature aqd< E’li^brience 
and mankind might stay'upon tliem tiU true Axioms 
were more fully discovered When, 'however, we 



Introduction 


*Si 

examine the causes assi^med^we^find that in practice^ 
Bacon could not carry out his own precepts that iie 
not attempt to creep up to an explanation by slow 
and patient ascent, but jumped to the highest 
generalisations and that hia explanatory notions were 
taken not from nature, but from the ordinary traditions 
ornledisval'physical science He deceived himself in 
short, in thinking tl^dt tic could throw aside tradition 
and start afresh from observation ’’ 

For example He is struck by the phenomenon oi 
bubbles on Water **“li aeemfeth^ somewhat strange 
that the air should rise to swiftly, while it is m the 
water, and when it cometh to the top Should bb 8fa>ed 
by so weak a cover as that of the bubble is ' The 
swift ascent of the air he explains as a ‘ motion oi 
percussion, the >vater descending and forcing up the 
air, and not a ''motion of levity m the air itself 
"The cause of the enclosure of the bubble is for that 
the appetite to resist separation or discontinuance, 
which IS strong m solids, is also in liquors though 
fainter and weaker “The same reason is of the 
roundness of the bubble as well for the skin of 
^vater as for the air within For the air llke^vlse 
avoidcth discontinuance, and therefore casteth itself 
into a round figure And for the stop and arrest of 
the air a little while, it ahoweth that the air of itself 
hath little or no appetite of ascending * These notions 
were not taken direct fromHhe ficts they descended 
from Aristotle He differs &om Anstotle howe\er, 
in his explanation of tiie colours of birds feathers 
‘ Anstotle giv eth the cause vainly that birds are more 
jn the b'ams of the sun than beasts * But that is 


^SjltaSylvamm CeniBx^l, 24. 
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manjfestly untrue, for cattle are more irt the safl 
than birds, that live commonly in the woods a 
in some covert The true cause is that the excrenea 
titious moisture of living creatures, which maketh h 
well the feathers in birds as the hair in beasts, passeth 
in birds through a finer and more delicate strainei 
than it doth in beasts For feathers pass throcgb 
quills, and hair through skin ’ ' It is an instance cl 
percolation or filtering other effects of the same caus* 
being the gums of trees, which are but a fine passagecf 
straining of the jmce through the wood and bark, aoi 
Cornish Diamonds and Rock Rubies, which are m liii 
manner “ fine exudations of stone * 

These examples of Bacon’s Inductions are tak's 
from the at random But the example 
best of all illustrates his attitude as a scientis 
investigator is the remark he makes in the 
Organum about the Copernican theory Elsewhere h* 
says that there is nothing to choose between it andtbc 
Ptolemaic , and in the Novum Organum (lib i< 5) 
remarks that “ no one can hope to terminate ths 
question whether m diurnal motion it is 
earth or the sky that rotates, unless he shall first 
comprehended the nature of spontaneous rotation 
That, 18 , we must first find out the forma ot 
cause of spontaneous rotation This is a ventabs 
tnstantia cruets, as fixing Bacon s place in the medi*r* 
and not in the new world of scientific speculation 
Bacon, in short, m the practice of induction did to 
advance an inch beyond Anstotle. ^ Rather ht retro- 
graded, inasmuch as he failed to draw so clear a lio 
bihveen the respective spheres of Inductive coHeotioo 


* Sytva Sjtvanm Centory r, 5 . 
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of facts and Explanation, Tliere,are.two sources of 
general.propQsitionSr according to Aristotle, Inductj^ 
and Nous. . By Induction he meant^the generahsation 
offals open to_ sense, .the^^summation^ of observed 
partic ulars, the tndudip^ptr^cnumtraiionem^pTnf Ucem .of 
the schoolm en. .. By .Nous. he. meant, the Reason or 
Spe.culatiye.Faculty. as exercised with trained jagaci^ 
bj’....wperts.....Thus by Induction we gather that'’ all 
horned animals ruminate. The explanation of this 
is furnished by the Nous, and the explanation that 
commended itself to the trained sagacity of his time 
was that Nature having but'a limited amount of hard 
material and having spent this on the horns, had none 
left for teeth, and so provided four stomachs by way of 
compensation. Bacon's guesses at causes are on the 
same scientific level with this, only he rather confused 
matters by speaking of them as if they were inductions 
from fact, instead of being merely fancies superinduced 
upon fact, Hia^theory.of interpretation, it is true, was 
so.far an^dvance..that. he insisted on the necessity of 
verifying every hypothesis by further appeal to facts, 
i’® himself exercised no such 
patience and never realised the conditions of verification. 
X^mst this, again, must be set the fact that by calling 
his method induction, and laying ^so much stress on 
the collection of facts, he fostered, and, indeed, 'fixed 
in the publ ic mind the erroneous idea that the whole , 
work of science consists in observation^’' Tfie’goal of 
^ience,..‘^as Hersch'el"“BaTd,‘ ir^Exj^ariation, dmugiT 
every explanation must be maSe~^to confolrin "to^fact, 
and explanation is only another terin for attaining to 
\iigher generalisations, higher'umties.” ’ * - - » 

The truth is that Induction, if ‘that is the name we 
use for scientific method, is not, as Reid conceived, an 
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exception to the usual rule of arts m being the invefltion 
of one man Bacon neither invented nor practised it 
It was perfected gradually in the practice of men of 
science The birthplace of it as a conscious method 
was in the discussions of the Royal Society of London 
as the birthplace of the Aristotelian Lrogic was in the 
discussions of the Athenian schools Its first great 
tnum ph was Newton's law of GravitatiiS" we are 
to name It" after^ifs"" firsTilfustrious p‘r*actitioner, we 
must call It the Newtonian method, not the Baconian 
Newton really stands to the Scientific Method of 
Explanation as Aristotle stands to the Method of 
Dialectic and Deduction He partly made it explicit 
in his Eisula Phtlosephandt (1685) Locke, his friend 
and fellow member of the Royal Society, who applied 
the method to the facts of Mind in hts Ettay Conetrning 
Human Understanding (1^1), made it still further 
explicit in the Fourth Book of that famous work 
It was, however, a century and a half later that an 
attempt was first made to incorporate scientific method 
with Logic under the name of Induction, and add it as 
a new wing to the old Aristotelian building This was 
the work of John Stuart Mill, whose System of LogiCt 
Deductive and Inductive, was first published in 1843 
The genesis of Mill’s System of Logic, as of other 
things, throws light upon its character And m 
inquines into the genesis of anything that man makes 
we may profitably follow Anstotle's division of causes 
The Efficient Cause is the roan himself, but we have 
also to find out the Final Cause, his object or purpo'S 
in making the thing, the Material Cause, the sources 
of his rnatenal, and the Formal Cause, the reason why 
he shaped it as he did In th e case ^f Mill sjyst^ 
we h ave.to.ask ^\Vhat first moved him to formulaW 
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the methods of scientific investigation ? Whence did 
Ijgdenve his materials ? WhXjdidJie^ive his scientific 
method the form of a supplement to the old Aristotelian 
Logic ?*' We Minnot absolutely separate the three 
inquires, hut motive, matter and fbrm each had a 
traceable influence on the leading features of his 
System 

First, then, as to his motive It is a mistake to 
suppose that Milts object rms to frame an organon 
that might assist men of science as ordinarily under 
stood in making discoveries Bacon, his secretary 
tells us, was wont to complain that he should be 
forced to be a Workman and a Labourer in science 
when he thought he deserved to be an Architect in this 
building And men of science have sometimes rebuked 
Mill for hts presumptian tn that, not being himself an 
investigatoriaanydepartmentofexactscience,beshould 
volunteer to teach them their business But Mill was 
really guilty of no such presumption His object, on 
the contrary, was to learn their method with a view to 
Its application to subjects that had not yet undergone 
scientific treatment Bnefliy stated, his purpose 
was to go to the practical workers in the exact 
sciences, Astronomj, Chemistiy, Heat, Light, Elec 
tncit>. Molar and Molecular Physics, ascertain, 
not so much how they made their discoveries as 
how they assured themselves and others that their 
conclusions were sound , and having ascertained their 
tests of truth and principles of proof, to formulate these 
tests so that they might be applied to propositions 
outside the range of the exact sciences, propositions m 
Politics, Ethics History, Psjchologj More particu 
larly he studied how scientific men venfy, and when 
thej accept as proved, propositions of causation, expla 
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agreement? Because all accept the same tests of 
truth, the same conditions of proof Is it not possible 
to obtain among political investigators similar 
unanimity as to their methods of arriving at con 
elusions, so as to secure similar respect for their 
authority ? 

We need not stop to ask whether this was a vam 
dream, and whether it must sot always be the case 
that to ensure confidence in a political or moral 
adviser more is needed than faith m his special know 
ledge and trained sagacity Our point is that in 

1831 Mill was m search of a method of reasoning m 
social questions Opportunely soon after, early m 

1832 was published Hetschel a Dneourse on the Slitd} 
of Natural Philosophy^ the first attempt by an eminent 
man of science to make the methods of acience 
explicit Mill reviewed this book in the £xammer, 
and there returns more definitely to the quest on which 
he w'as bent “The uncertainty, he says, “that 
hangs over the very elements of moral and social 
philosoph} proves that the means of arnving at the 
truth m those sciences are not yet properly understood 
And whither can mankind so advantageously turn, m 
order to learn the proper means and to form their 
minds to the proper habits, as to that branch of know 
led^ in which hj universal acknowledgment the 
greatest number of truths have been ascertained and 
the greatest possible degree of certainty arrived at ? 

We learn from Mil! himself that he made an attempt 
about this time, while his mind was full of Herschels 
Discourse, to connect a scientific method with the 
body of the Old Logic But he could not make the 
junction to his satisfaction and abandoned the attempt 
in despair A little later, la 1837, upon the appearance 
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of Whewell’s Hutory of the Inductive Satntts, he 
renewed it, and this time with happier resolts 
Whewells Philosophy of the Inductive Sciences MS 
published in 1840, but by that time Mill’s system was 
definitely shaped 

It was, then, to Herschcl and Whewell, bet 
especially to the former, that AftH owed therawmatenals 
of hi 3 Inductive Method But why did he desire to 
concatenate this with the old Logic ? Probablj 
because he considered that this also had its uses fos 
the student of society, the political thinker He hid 
inherited a respect for the old Logic from his father 
But It was the point at which he sought to connect the 
new matenal with the old, the point of jaoctica 
between the t%vo, that determined the form of hi* 
system. We find the explanation of this m the hi8t07 
of the old Logic It_8 0. happened, tha t \Vhatel yj 
XiOgic was in the ascend^ a nd Wh'^e l /s'^treatm ef.t 
ofjnduction gives th^key'to*flill'sT 

Towards the end'ofThe^firsrquarter of this century 
there was a great revival of Uie study of Logic »t 
Oxford The study had become mechanical, Aldncli'* 
Compendium, an intelligent but exceedingly bnef 
abstract of the Scholastic Logic, being the text book 
be>ond which no tutor cared to go The man who 
seems to have given new life to the study was a ti-tuf 
who subsequently became Bishop of Llandafi^, Edwa'd 
Copleston The first public fruits of the revival begua 
by him was Whately s article on Logic in the £ne)<l!- 
padxa Melropohtcsna, published as a separate book lU 
1827. Cunouslj enough, one of Whatel/s 
acti\e collaborators m the work ^vas John Henry 
Newman, so that the common room of Oriel, wbim 
Mr. Ffoude describes as the centre from which 



Iniredaetton 


«S 9 

emanated the High Church Movement, may also he 
said to have been the centre from which emanated the 
movement that culminated in the revolution of Logic 
The publication of Whately ’a Logic made a great stir 
Itwas reviewed bj Mill, then ayoungman of twerity one, 
mthe JVestm:Ks/{rJleview{iS2S), andby Hamilton, then 
for^ fi\ e years of age, in the Edinburgh (1833) There 
can be no doubt that it awakened Mill s interest m the 
subject A society formed for the discussion of philo 
sophical questions, and called the Speculative Society, 
met at Grote’a house in 1825, and for some years 
following Of this society young Mill was a niember, 
and their continuous topic in 1837 was Logit, Whately’s 
treatise being used as a sort of text book 
It IS remarkable that Mill’s review of Whately* the 
aayt very about 
Induction At that stage Mill s chief concern seems 
to have been to uphold the osefulness of Deductive 
Logic, and he even goes so far as to scoff its 
eighteenth century detractors and their ambition to 
supersede it with a system of Induction The most 
striking feature of the article is the brilliant defence of 
the Syllogism as an analysis of arguments to which I 
have already referred He,^doe3 not deny that an 
Inductive Logic might jie useful as a supplement, but 
app arently he ha d not then formed tt^'d^si gn o^supply 
Ing suc h a supptemenr^^'^KeoTliow&ver.'^at design 
seriouslyentered his mind, consequent upon the felt need 
of a method for social investigations, it was Wh^tely’s 
conception of Induction that he fell back upon Hts* 
toncally viewed, his System of Logic was an attempt 
to connect the practical conditions of proof set forth in 
Herschel’s discourse with the theoretic view of Induc- 
tion propounded in WhateJy’s The tag by which he 
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sought to attach the new material to the old system 
\^s 'ffi^nBuctive "tlie^S as 
inteTpreted by Whately 

^ Whately s mte^ietation — or misinterpretation— ol 
this Enthymeme, and the conception of Induction 
underlying it, since it became Mill s ruling conception 
of Induction, and virtually the formative principle of 
his system, deserves particular attention 

“Thu that and the other horned animal, oi, sheep 
guar, rummate, ikerc/on, a?r homed animals nimiaste 

The traditional view of this Enthymemc I have given 
in my chapter on Formal Induction (p 238) It u 
that a Minor Premiss is suppressed “ This, thtt 
and the other constitute the whole Class’ This » 
the form of the Minor ta Aristotle's Inductive Syll®- 
giam 

But, Whately argued, how do we know that thu 
that and the other— -the individuals we have examinrf 
— constitute the whole class ? Do we not assume thal 
what belongs to the individuals examined belongs to 
the whole class ? This tacit assumption, he contended 
13 really at the bottom of the Enthymemc, and 
proper completion is to take this as the Major Premisi 
with the enumeration of mdividuala as the Minor 
Thus — 

What belongs to the individuals examined belongs*® 
the whole class. 

The property of ruminating belongs to the individuils 
examined ox sheep goat, etc 

Therefore, it belongs to all 

In answer to this, Hamilton repeated the traditio®^ 
View, treating Whately a view merely as an instance 
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the prevailing ignorance of the history of Logic. He 
pointed out besides that \yhately’a Major was the 
postulate of a different kind of inference from that 
contemplated m Aristotle a Inductive Syllogism, 
Material as distinguished from Formal inference 
This IS undeniable if we take this syllogism purely as 
an argumentative ayllogism The “ all ” of the con- 
clusion simply covers the individuals enumerated and 
admitted to be “all’ in the Minor Premiss If a 
disp u tant admits the cases produced to be al l and 
produce no ne to^the contrary, he is bound to adroit 
the_c pncl u3ion Now the inference contemplated by 
\Vhately wa s not i nference fro m a njidrnt ssi on to^whM 
It impli es, but inference^fro m.a.seties of obsejvat ions 
to aU^f^Uke kind, o bsewe d and unobserved 
It IS not worth while discussing^fiTt “'historical 
justification Whately had for his view of Induction 
It is at least arguable that the word had come to mean, 
if It did not mean with Aristotle himself, more than a 
mere summation of particulars in a general statement 
Even Anstotle’s respondent in the concession of his 
Minor admitted that the individuals enumerated con 
stituted all m the truly general sense, not merely all 
observed but all beyond the range of observation The 
point, however, is insignificant What really signifies 
IS that while Hamilton, after drawing the Ime between 
Formal Induction and Matenal, fell back and entrenched 
himself within that line, Mill caught up Whatcly’s 
conception of Induction, pushed for^vard, and made it 
the basis of his System of Logic 
laJidla dtfi_mtipn,ihc tnete summation ^of par^icu 
lars , Ind ucho J'tr _ jnum eraft<fnem nmpltcem ubt non 
ref'eniur tm ta nUa (ontr adtc torta, \% Ind uctipn imp roperly 
so calle d The only process worthy of the name is 
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Material Induction, inference to the unobser%ed Hers 
only IS there an advance £rom the known to the 
unsown, a veritable ** inductive hazard ’ 

Startings then with this conception of inference to 
the unobserved as the only true inference, and with ao 
empincal law — a generality extended from observed 
cases to uoobserved-^s the type of such inference 
Mill saw his way to connecting a new Logic with the 
old We must examine this junction carefully, and 
the brilliant and plausible arguments by which he 
supported it , we shall hnd that, biased by this desire 
to connect the new with the old, he gave a misleadjog 
dialectic setting to bis propositions, and, in effect 
confused the pnaciples of Argumentative conclusion 
on the one hand and of Scientific Observation sod 
Inference on the other The conception of Inference 
which he adopted from Whately was too narrow on 
both sides for the uses to which he put it Be il 
understood that in the central methods both of Syllo- 
gistic and of Science. Mill was substantially in accord 
with tradition , it is m bis mode of junction, and the 
light thereby thrown upon the ends and aims of both 
that he is most open to criticism 

As regards the ^relatior^ ^between J^eductiphtAod 
Inducti on Mill s chief propositiojn was the b nllignt 
paradox that all i nference is jit bottom. InductjyeJ;]!** 
Deduc tion is only a partial ^and accidental.^5ta_gejA-* 
process the whole of which may be called_lnduc uoo 
An d^nion was "abToaS — fostered by the apparent!/ 
exclusive devotion of to Deduction— that a* 

inference is essentially Deductive Not so, answered 
Mill, meeting this extreme with another all inference 
19 essentially Inductive He arrives at this t hroUp b 
the conception that Inducti^ira genera!is-’'ttqnjl5P’ 
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obser ved particulats, while Deduction is merely the 
extensio n of jhe generalisation to a^new case, a new 
partic ular The example that he used will make his 
meaning^plain 

Take a common Syllogism — - 

All men are mortal 

Socrates is a man 

Socrates is mortal 

“ The proposition,’ Mill says, “ that Socrates ts mortal 
IS evidently an inference It is got at as a conclusion 
from something else But do we m reality conclude 
It from the proposition, All men are mortal? ’ He 
answeiathatthis cannot be, because it It is not true that 
Socrates is mortal it canoot be true that all men are 
mortal It is clear that our belief m the mortality of 
Socrates must rest on the same ground as our belief 
in the mortality of men ih general He goes on to 
ask whence we derive our knowledge of the genera) 
truth, and answers "Of coarse from observation 
Now all which mao can observe are individual cases 
. A general truth is but an aggregate of particular 
truths But 8 general proposition is not merely a 
compendious form for recording a number of particular 
facts . It IS also a process of inference From 
instances which we have observed we feel warranted 
in concluding that what we have found true in those 
instances, holds in all similar ones, past, present, and 
future We then record ail that we have observed 
together with what we infer Irom our observations, m 
one concise expression ’ A general proposition is 
thus at once a summary of particular facts and a 
memorandum of our right to infer from them And 
when we make a deduction we ate as it were 
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interpreting this memorandum But it i s upon tht 
particula r fact s that t he inference really re Ttsl'an'jlTili 
jontends that we might if we chose infe r to the^ 
p arti cular conclusion at once without going through 
the.fotm of_a general inference Thus Mill seeks to 
make good his point that ail inference is essentially 
Inductive, and that it is only for convenience that the 
word Induction has been confined to the general 
induction while the word Deduction is applied to the 
process of interpreting our memorandum 

Clear and consecutive as this argument is, it is 
fundamentally confusing It confuses the nature 
of Syllogistic conclusion or Deduction, and at the 
same time gives a partial and incomplete account of 
the ground of Material inference 
The root of the first confusion ties in raising the 
question of the ground of material inference in con 
nexion with the Syllogism As regards the usefulness 
of the Syllogism, this is an Ionoratio Elbncki That 
the hlajor and the conclusion rest upon the same ground 
as matters of belief is indisputable but it is irrelevant 
In so far as “ Socrates is mortal ’ is an inference from 
facts, It IS not the conclusion of a Syllogism This is 
implicitly and with unconscious inconsistency recog 
nised by Mill when he represents Deduction as the 
interpretation of a memorandum To represent 
{Deduction as the interpretation of a memorandum—* 
very happy way of putting it and quite m accordance 
with Roger Bacon’s view — is really inconsistent with 
[regarding Deduction as an occasional step m the 
processor Induction If Deduction is the interpretation 
|of a memorandum, it is no part of the process 0 
(inference from facts The conditions of correct 
Mnterpretation as laid down in Syllogism are one thmgi 
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«nd the methods of correct inference from facts, the 
methods of sojence that he was in search of, are 
another. 

Let us emphasise this view of Deduction as the 
interpretation of a memorandum It corresponds' 
exactly with the view that I have taken in discussing' 
the utility of the Syllogism. Suppose we want to 
know whether a particular conclusion is consistent 
with our memorandum, whathave we to look to? We 
have to put our memorandum into such a form that it 
IS at once apparent whether or not it covers oui 
particular case. The Syllogism aspires to be such a 
form. That is the end rnd aim of it. It does not 
enable us to judge whether the memorandum is a 
legitimate memorandum or not. It only makes clear 
that if the memorandum is legitimate, so is the con ' 
elusion How to make cleat and consistent memoranda 
of our beliefs in words is a sufhciently complete de« 
scription of the mam purpose of Deductive Logic. 

Instead, then, of trying to present Deduction and 
Induction as parts of the same process, which he ivas 
led to do by his desire to connect the new and the old, 
Mill ought rather, in consistency as well as in the 
interests of clear system, to have drawn a line of 
separation between the two as having really different 
ends, the conditions of correct conclusion from accepted 
generalities on the one hand, and the conditions of 
correct inference from facts on the other. Whether the 
first should he called inference at all is a question of 
naming that ought to have been considered by itself 
We may refuse to call it inference, but we only confuse 
ourselves and others if we do not acknowledge that 
in so doing we are breaking with traditional usage. 
Perhaps the best way in the interests of clwmess is to 
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compromise with tradihon by calling the one Formal 
Inference and the other Material Inference 

It IS with the latter that the Physical Sciences arc 
mainly concerned, and it was the conditions and 
methods of its correct performance that Mill desired to 
systematise in his Inductive Logic. We have next to 
see how his statement of the grounds of Material 
Inference was affected by hia connexion of Deduction 
and Induction Here also we shall find a reason for a 
clearer separation between the two departments of 
Logic. 

In his antagonism to a supposed doctnne that al^ 
reasoning is IrortTgenerallo’paFticuTarlTvIIfr mamtained 
i m^ltinU r Jhjtl ^ir^reas^ln^^s Tr'ofh'’'pa th’cula£8_w 

p^iculat^j^ ^Now this is tnie~onT ^ secundum f uidi and 
although Tn the couwe ofhis argument'Mill Iiffroduced 
the necessary qualifications, the unqualified thesis was 
confusing It is perfectly true that we_mav infer;sBS 
can hardly be said to rea8on~from observe d p articp larr 
to unobserved We m ay even infe r^ and infer correctly 
from a single case . The village matron, called in to 
prescribeTor a neighbour's sick child, infers that what 
cured her own child will cure the neighbours, sod 
prescribes accordingly And she may be right But 
it is also true that -she may be wrong, and that no 
fallacy is more common than reasoning from particulars 
to particulars without the requisite precautions. This 
IS the moral of one of the fables of Camerarias Two 
donkeys were travelling in the same caravan, the on® 
laden with salt, the other with hay. The one laden with 
salt stumbled m crossing a stream, his panniers dipp®'^ 
in the stream, the salt melted, and his burden was 
lightened When they came to another stream, the 
donkey that was laden with hay dipped his panniers 
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m the water, expecting a similar result MiU'e ill ustra 
tioas .of correc t inference from part iculars to parti cu&ts 
"Siptt real!y__ irrelevant What we are concerned with m 
coDstdenng the grounds of Inference, is the condition 
of correct inference, and no inference to an unobserved 
case IS sound unless it is of a like kind with the 
observed case or cases on which it is founded, that 
IS to say, unless we ate entitled to make a general 
proposition We need not go through the form of 
making a general proposition, but if a general proposi 
tion for all patliculats of a certain description is not 
legitimate, no more is the particular inference Mill, 
of course, did not deny this, he was only betrayed by 
the turn of his polemic into an unqualified form oi 
statement that seemed to ignore it. 

But this was not the worst defect of Mill’s attempt 
at a junction of old and new through Whately’s con 
ception of Induction, ^m orejen ous defect was dug 
to the i ns ufficiency of this conceptio n to represent, all 
the modes of scie ntific in feren ce^. .When a_,certam 
attribute has^een foun;d ce^in^onnexion injhiSj 
t^t, and^the_pther,^^tojthe extent all ^pb seye d 
instances, we infer^hat it will bt^fou nd m all, that the 
connexion that has obta ined i vitKin t he^ rang e of oji r 
acj uai exp eri^c^^ obtained beyond thaf rangeand 
vnll obtain in t he fut ure Call" this an”observed uni 
formi^ of nature we hold ourselves justified tn 
expecting that the observed uniformities of nature will 
continue Such an obse rved uniformity— that_^ All 
inimals have__^a nervous.s ystem, that A ll ammals_die. 
that Quinine cures ague — is also c alled an Empincal 
;.aw 

But while ue are justified in extend ing an empmca] 
law' ^ty onT’^fiy'fimits ' 'mthiD~w'hi^'~inKas *heen 
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observed to hold goodj it is a mistake to suppos e that 
the ma m worV^of jcience is the^collection of emp irical. 
la^Sj^and Jhat the only eacntific inference jaJha 
inference from the observed prevalence of an em pirical 
l aw to I ts conti nua nce With science the collection of 
empirical laws is only a preliminary " the goal of 
science, m Herschel s phrase, la explanation In 
giving such prominence to empirical laws in his theory 
Mil! confined Induction to a narrower scope than 
science ascribes to it gcience^ims jt^eachmg ** the 
causes ofthings lttrle 3 topenetratebehlndobser^^ 
uniformities to the eyilanation of them Intact, as^^ 
as a science ^nsij^ts only of observ ed ^ u niformi^s , as. 
loag jks it 18. in t he em piri cal stage. it_i 8 _a_ science onjy 
by c ourtesy Astronomy >va 3 in this stage before the 
discovery of the Law of Gravitation Medicine is 
merel) empirical as long as its practice rests upon such 
generalisations as that Quinine cures ague, without 
knowing why It is true that this explanation may 
consist only m the discovery of a higher or deeper uni 
formity, a more recondite law of connexion the point 
18 that these deeper laws are not ahvays open to 
observation, and that the method of reaching them is 
not merely observing and recording 

In the body of his Inductive Logic, Mill gave a 
sufficient account of the Method of Explanation 
as practised in scientific inquiry It was only .hi | 
mode of approaching the subject that was c onfusing,, 
and made T t appear as u the proper w ork of science 
were. mer’^jTexte nding . observed generan^es as wh^ 
we conclude that all men will die because ^IjnerThays 
die?^r t ha t all hor ned animals ruminate .bec ause alj 
hithert o observed ha ve had this a ttrijut e,. A jninW 
source of confusion incident to__Jhe sam? fonfroversy 
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was bis refusin g the title of Induct ion jwper to a mere 
summ^ of_ particul ars He see med thereby to cast 
a slight upon the mere summation of particulars 
An^'y etr" ^c cor 3 Tng^to his ~ ^fieo^r*'>^ those 
particulars that were the bas is of the Induction 
properly, so called '^That all men wll die is an 
inference from the observation summed up m the 
proposition that all men have died If we refuse 
the name of Induction to the general proposition of 
fact, what are we to call it ? The truth is that the 
reason why the word Induction la applied indifferently 
to the genera! proposition of fact and the genera! pro 
position applicable to all time is that, once we are sure 
of the facts, the transition to the inference is so simple 
an affair that it has not been found necessary 10 
practice to distinguish them by different names 
Our criticism ofMiU would itself mislead if it were 
talcen to mean that the methods of science which be 
formulated are not the methods of science or that bis 
system of those methods is substantially incomplete 
His Inductive Logic as a system of scientific method 
was a great achievement in organisation, a veritable 
Novum Or%anum of knowledge What kept him sub 
stantially right was that the methods which be 
systematised were taken from the practice of men of 
science. Our criticism amounts only t o.this,_that .m 
correlating the new system wnth the old he w ept upon 
a^wTong track For more than two centuries Deduction 
had been opposed to Induction, the ars duttrtndx to the 
art tnvmindi In trying to reconcile them and bring 
them under one roof, Mill dieiv the bonds too tight 
In stating the terms of the union between the two 
partners, he did not separate their spheres of work 
with sufEcient distinctness 
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Mill's theory oi Dedaction and Induction and the 
voluminous criticism to which in its turn it has been 
subjected have undoubtedly been of great service m 
clearing up the foundations of reasoning But the 
moral of it is that if we are to make the methods of 
Science a part of Logic, and to name this department 
Induction, it is better to discard altogether the ques- 
tions of General and Particular which are pertinent 
to Syllogism, and to recognise the new department 
simply as being concerned with a different kind of 
inference, inference from facts to what lies beyond 
them, inference from the obserxed to the unobserved 

That this IS the general aim and proper work of 
Science is evident from its history Get bt the secrets 
of Nature by the study of Nature, penetrate to what 
18 unknown and unexperienced by help of what is 
^nown and has been experienced, was the cry the 
early reformers of Science Thus only, m 
Bacon’sphrase, could certainty — assured, well grounded, 
rational belief — be reached This doctrine, like every 
other, can be understood only by what it was intended 
to deny The way of reaching certainty that Roger 
Bacon repudiated was argument, discussion, dialectic 
This “ concludes a question but does not make us feel 
certain, or acquiesce m the contemplation of truth that 
is not also found in Experience'. Argument is not 
necessanly useless , the proposition combated is 
that by it alone — by discussion that does not go beyond 
accepted theories or conceptions — rational belief about 
the unknown cannot be reached The proposition 
affirmed is that to this end the conclusions of argument 
must be tested by expenence 

Qt!serva_tion^ofJactsjthen^i 8 _.a__cardinal 
method of Scien^ The facts on which our inferences 
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are based, by which out conclusions are tested, must 
be accurate But lo thus laying emphasis on the 
necessity of accurate observation, we must beware of 
rushing to the opposite extreme and supposing that 
observation alone is enough Observation, the accu 
rate use of the senses (by which wc must understand 
inner as well as outer sense), is not the whole work of 
Science. We may stare at facts e\er> minute of our 
waking day without being a whit the wiser unless we 
exert our intellects to build upon them or under them 
To make our examination fruitful, we must have 
conceptions, theories, speculations, to bnngto the test 
The comparison of these with the facts is the inductive 
verification of them Science has to exercise its 
ingenuity both in making hypotheses and m contriving 
occasions for testing them by observation These 
cootnved occasioas ace its atuftcial experiments, which 
have come to be called experiments simply by contrast 
with conclusive observations for which Nature herself 
furnishes the occasion The observations of Science 
are not passive observations The word experiment 
simply means trial, and every experiment, natural or 
artificial, is the trial of a hypothesis In the l an guage 
of Leonardo da Thcoiy is the general, Expen 

meats are t he soldiers 

(Observation and Inference go hand in hand in the 
work of Science but with a view to a methodical 
exposition of its methods, we may divide them broadly 
into Methods of Observation and Methods of Inference 
There are errors specially incident to Observation, and 
errors specially incident to infemnee How to observe 
correctly and how to make correct inferences from our 
observations are the two olgects of our study in Induc- 
tive Logic wc stud> the examples of Science because 
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they have beea successful in accomplishing thost 
objects '• 

That all inference to the unobserved is founded on 
facts, on the data of expenence, need not be postulated. < 
It IS enough to say that Inductive Logic is concerned 
with inference in so far as it is founded on the data o! 
experience. But inasmuch as all the data of expen* 
ence are not of equal value as bases of inference, it h 
well to begin with an analysis of them, if we wish to 
take a comprehensive survey of the various modes of 
inference and the conditions of their validity. 
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THE DATA OP EXPERIENCE AS GROUNDS OP 
INFERENCE OR RATIONAL BELIEF 

If tve examine any of the facts or particulars on which 
an inference to the unobserved is founded, we shall 
End that the^ are not isolated individuals or attributes, 
separate objects of perception or thought, but relations 
among things and their qualities, constituents, or 
mgcedients 

Take the "particular" from which Mill’s village 
matron inferred, the fact on which she based her 
expectation of a cure for her neighbour's child It is a 
relation between things We have the first child s 
ailment, the administratiou of the drug, and the 
recovery, a senes of events in sequence This observed 
sequence is the fact from which she is said to infer, the 
datum of experience She expects this sequence to 
be repeated in the case of her neighbour's child 

Similarly we shall find that, in all cases where we 
infer, the facts are complex, are not mere isolated 
things, but relations among things — using the word 
thing in Its widest sense — relations which we expect to 
find repeated, or believe to have occurred before, or to 
be occurnng now bejond the range of our observation 
These relations, which we may call coincidences or 
conjunctions, are the data of experience from which we 
J8 (?73) 
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bedside and barked The barking in that case would 
precede the cure Now, if the matron were what we 
should call a eaperstitioaa person, and believed that 
this concomitant had a certain e£ 5 cacy, that the dog’s 
barking and the cure were caasally connected, she 
would take the dog with her when she went to cure 
her neighbour’s child Otherwise she would not She 
would say that the barking was an accidental, casual, 
fortuitous coincidence, and would build no expectation 
upon it 

These illastrations may serve to remind ns of the 
familiar fact that the causal nexus is at least one of 
the things that we depend on in our inferences to the 
unoh^erved To a simple sequence we attach no 
importance, but a causal sequence or consequence that 
has been observed is a mainstay of inference 

Whether the causal sequence holds or not as a 
matter of fact, we depend upon it if we believe in it as 
a matter of fact But unless it does hold as a matter 
of fact, it is valueless as a guide to the unknown, and 
our belief is irrational Clearly, therefore, if rational 
belief IS what we aim at, it 1$ of importance that we 
should make sure of cause and effect as matter of Fact 
m the sequence of events 

One large department of Inductive Logic, the so 
called Expenmental Methods, is designed to help us in 
thus making sure, te, in ascertaining causal sequence 
as a matter of fact It is assumed that by careful 
observation of the circumstances, we can distinguish 
between mere simple sequence and causal sequence or 
consequence, and methods are recommended of ob 
serving with the proper precautions against error 

Observe that these methods, though called Inductive, 
are not concerned with arriving at general propositions 
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find not to be achieved b7 direct observation — that the 
drug did cure her child, this knowledge bj itself would 
bara been practically valueless, because the only 
legitimate inference would have been that an exactly 
similar dose would have the sanle effect in exactly 
similar circumstances But, as we shall find, though 
practically valueless, a single ascertained causal 
sequence is of supreme value in testing scientific 
speculations as to the underlying causes 
(2) We have next to sefe whether there are any other 
rational expectations based on observed facts. We 
may lay down as a pnncipte the following — 

If a Konjunciion or eotnadenet has constantly Hen 
repeated vnthn our experience^ toe expect it to recur and 
Uhevi that it has recurred outside our experience 

How far such expectations are rational, and with 
tvhat degrees of confidence they should be entertained, 
ate the questions for the Logic of Inference, but 
we may first note that we do as a matter of habit 
found expectations on repeated coincidence, and indeed 
guide our daily life in this way If we meet a man 
repeatedly m the street at a certain hour, we go out 
expecting to meet him it is a shock to our expectations, 
a surprise, when we do not If we are walking along 
a road and find poles set up at regular intervals, we 
continue our walk expecting to find a pole coincident 
with the end of each interval 

What Mill calls the umformibes of Nature, the uni 
formities expressed in general propositions, are from 
the point of view of the observer, examples of repeated 
coincidence Birth, growth, decay, death, are not 
isolated or variable coincidences with organised being 
all are bom, all grow, all decay, and all die These 
uniformities constitute the order of Nature the comci 
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dences observed are not occasional, occurring once m 
a way or only now and then they turn up again and 
again Trees are among the uniformities on the 
varied face of Nature certain relations between the 
soil and the plant, between trunk, branches, and leaves 
are common to them For us who observe, each 
particular tree that comes under our observation is a 
repetition of the coincidence And so with animals 
m each we find certain tissues, certain organs, coo 
joined on an invariable plan 

Technically these uniformities have been divided 
into uniformities of Sequence and uniformities of 
Coexistence Thus the repeated alternation of day 
and night is a uniformity of Sequence the invariable 
conjunction of inertia with weight is a uniformity of 
Coexistence But the distinction is really immaterial 
to Logic What Logic is concerned with is the obser 
vation of the facts and the validity of any inference 
based on them and m these respects it makes no 
difference whether the uniformity that we observe and 
found upon is one of Sequence or of Coexistence 
It was exclusively to such inferences, inferences 
from observed facts of repeated coincidence, that Mill 
confined himself in bis theory of Induction, though not 
in his exposition of the methods These are the 
inferences for which we must postulate what he calls 
the Uniformity of Nature Every induction, he says 
following Whately, may be thrown into the form of a 
Syllogism, in which the principle of the Uniformity® 
Nature is the Major Premiss, standing to the inference 
in the relation in which the Major Premiss of * 
Syllogism stands to theconclusion If we express this 
abstractly denominated pnnciple in propositional fornii 
and take it in connexion with Mill s other saj ing that 
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the course of Nature is not a uniformity but uniformities, 
we shall hnd, 1 think, that this postulated Major 
Premiss amounts to an assumption that the observed 
Uniformities of Nature continue Mill’s Inductive 
Syllogism thus made explicit would be something like 
this . — 


All the observed nniformities of Nature continue. 

That all men ha\e died is an observed uniformity. 

Therejore, it continues, men will die and did die 

before the beginning of record 

There la no doubt that this is a perfectly sound 
postulate. Like all ultimate postulates it is mdemon. 
strable ; Mill's derivation of it from Experience did not 
amount to a demonstration. It is simply an assump- 
tion on Mhich we act. If any mao cares to deny it, 
there is no argument that we can turn against him 
We can only convict him of practical inconsistency, by 
showing that he acts upon this assumption himself 
every minute of hts vvakmg day If we do not believe 
m the continuance of observed uniformities, why do we 
turn our eyes to the window expecting to find it m its 
accustomed order of place ? Why do we not look for 
It in another wall ? Why do we dip our pens in ink, 
and expect the application of them to white paper to 
be followed by a black mark ? 

The principle is sound, but is it our only postulate 
m inference to the unobserved, and does the continu 
ance of empinca! laws represent all that Science 
assumes m its inferences? Mill was not satisfied 
about this question He pointed out a diiHculty which 
a mete belief m empmcal continuity does not solve. 
Why do we believe more confidently in some uniformi- 
ties than in others ? Why would a reported breach of 
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one be regarded with more incredulity than that of 
another ? Suppose a traveller to return from a strange 
country and report that he had met men with heads 
growing beneath their shoulders, why \vouId this be 
pronounced more incredible than a report that he had 
seen a grey crow ? All crows hitherto observed have 
been black, and in all men hitherto observed the heads 
have been above the shoulders if the mere contmui^ 
of observed uniformities is all that we go upon in our 
inferences, a breach of the one uniformity should be 
just as improbable as a breach of the other, neither 
more nor less Mill admitted the difSculty, and 
remarked that whoever could solve it would have 
solved the problem of Induction Now it seems to me 
that this particular difficulty may be solved, and jet 
feave another behind. It may be solved within the 
limits of the principle of empirical — meaning by that 
observational — continuity The uniform blackness of 
the crow is an exception withm a wider uniforniit} 
the colour of animals is generally variable Hence we 
are not so much surprised at the reported appearance 
of a grey crow it is in accordance with the more 
general law On the other hand, the uniform position 
of the head relative to other parts of the body is a 
uniformity as wide -as the animal kingdom it is a 
coincidence repeated as often as animals have been 
repeated, and merely on the principle that uniformities 
continue, it has au absolutely uncontradicted senes m 
its favour 

But IS this principle really all that we assume ? 
we not also assume that behind the observed fact of 
uniformity, there is a cause for it, a cause that does 
not appear on the surface of the observation, but must 
be sought outside of its range ? And do not the various 
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degrees of confidence with which we expect a repetition 
of the coincidence, depend upon the extent of out 
koon ledge of the producing causes and the mode of 
their operation ? At bottom our belief m the continu 
aoce of the observed uniformities rests on a belief m 
the continuance of the producing causes, and till we 
know what these ate our belief has an mfenoc warrant 
there is less reason for our confidence 
To go back to the illustrations with which we 
started If we have met a man every day for months 
at a certain place at a certaio hour, it is reasonable to 
expect to meet him there to morrow, even if our know 
ledge does not go beyond the observed facts of repeated 
coincidence. But if we know also what brings him 
there, and that this cause continues ue have a stronger 
reason for our expectation And so with the case of 
poles at regular intervals on a road If we know wh} 
they are placed there, and the range of the purpose, 
we expect their recunence more confidently withm the 
limits of that purpose This further knowledge is a 
wairant for stronger confidence, because if we know 
the producing causes, we ere in a better position for 
knowing whether anything is likely to defeat the 
coincidence A uniformity is said to be explained 
when Its cause is known, and an inference f^m an 
explained uniformity is alwajs mote certain than an 
inference from a uniformity that is merely empirical in 
the sense of being simply observed 
Now, the special work of Science is to explain, tn 
the sense of discovering the causes at work beneath 
what lies open to observation In so doing it follows 
a certain method, and obeys certain conditions of 
satisfactory explanation Ite explanations ate infer 
cnees from facts, inasmuch as it is conformity with 
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observed facts with outward signs of underlj ing causal 
nexus that is the justification of them But the) an 
not inferences from facts m the sense above described 
as empirical inference In its explanations also 
Science postulates a prtnople that may be called the 
Uniformity of Nature But this principle is not 
merely that observed uniformities continue Itmaybt 
expressed rather as an assumption that the underljiQ? 
causes are uniform m their operation, that as they have 
acted beneath the recorded experiences of mankind, w 
they have acted before and will continue to act 

The foregoing considerations indicate a plan for a 
roughly systematic arrangement of the methods of 
Induction Seeing that all inference from the data of 
expenence presupposes causal connexion among Ibt 
data from which we infer, all efforts at estaWishiog 
sound bases of inference, or rational ground for expec 
tation fall, broadly speaking, under tvvo heads (if 
Methods of ascertaining causal connexion among 
phenomena as a matter of fact, that is, Methods of 
Observation, and (2) Methods of ascertaining what 
the causal connexion is, that is, M ethods of Explanation. 

These constitute the body of Inductive Logic But 
there is a preliminary and a pendant Without 
raising the question of causal connexion, we are habla 
to certain errors in ascertaining m what sequel^ 
and with what circumstances events really occurred 
These tendencies to error deserve to be pointed out by 
way of warning, and this I shall attempt in a sepa«l* 
chapter on observation of facts of simple sequence. 
This IS preliminary to the speual methods of observing 
causal sequence Then, by way of pendant, I 
consider two modes of empincal inference from data 10 
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which the caasal connexioa has not been ascertained 
or explained — Inference from approximate generalisa 
tions to particular cases, and Inference from Analog) 
Most of these methods m one form or another were 
included b) Mill m his system of Inductive Logic, and 
the great merit of his work was that he did include them, 
though at some sacrifice of consistency with his intro- 
ductoi) theory. With regard to the kind of empincal 
inference which that theory, following the lead of 
Whatel), took as the type of all inference, Logic has 
really little to say. It was this probably that was in 
Mill s mind when he said that there is no Logic of 
Observation, ignoring the fact that the Experimental 
Methods are really methods of observation, as well as 
the Methods of Eliminating Chance by calculation of 
Probability. There is no method of observing uni 
formulas except simply observing them Not indeed 
18 there any “method "of inferring from them we 
can only point out that m every particular inference 
from them we assume or postulate their continuance 
generally As regards their observation, we ma> point 
out further that a special fatla^ is incident to it, the 
fallacy of ignoring exceptions If we are prepossessed 
or prejudiced m favour of a uniformity, we are apt to 
observe only the favourable instances, and to be blind 
to cases where the supposed invariable coincidence 
does not occur Thus, as Bacon remarked among his 
Idola, M e are apt to remember when our dreams come 
true, and to forget when thej do not Suppose we 
take up the notion that a new moon on a Saturday is 
invariably followed by twenty dajs of unsettled 
weather, one or tvr o or a few cases m w hich this notabl) 
holds good are apt to be borne 10 mind, while cases 
where the weather is neither roaspicnously good nor 
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bad are apt to be overlooked But when a wards; 
has been given against this besetting fallacy, Logs 
has nothing further to say about empincal uniformities, 
except that we may infer from them with some degree 
of reasonable probability, and that if we want grouci 
for a mote certain inference sve should try to explair 
them, 
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ASCERTAINMENT OP SIMPLE FACTS IN THEIR ORDER. 
—PERSONAL OBSERVATION —HEARSAY EVIDENCE 
—METHOD OF TESTING TRADITIONAL EVIDENCE 

All beliefs as to simple matter of fact mast rest 
ultimately on observation But, of course, we believe 
many things to have happened that we have never 
seen As Chaucer says 

Bat Qod fatbede bat men stieuldl 'lieve 
Wet more thing than men han teen wub sye. 

Man shall not weenen eveothing a he 
But if himself it seeth or else doth. 

For the great bulk of matters of fact that we believe 
we are necessanly dependent on the observations of 
others And if we are to apply scientiBc method to 
the ascertainment of this, we must know what errors 
we are liable to m our recollections of what we have 
ourselves witnessed, and what errors are apt to arise in 
the tradition of what purports to be the evidence of 
eye witnesses 


I — Personal Observation 

It IS hard to convince anybody that he cannot trust 
implicitly to hiB memory of what he has himself seen 
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We are ready enoogh to beheve that othef* may U 
deceived but not our own senses Seeing is beIieviQ| 
It IS well, however, that we should realise that iH 
observation is fallible, even our own 

Three great besetting iallaoes or tendenacs to emr 
may be specified — 

1 Liability to have the attention fastened on special 
incidents, and so diverted from other parts of tbs 
occurrence, 

2 Liability to confuse and transpose the sequence 
of events 

3 Liability to substitute inference for fact 

It 18 upon the first of these weaknesses in maiJ *• 
an observing machine that jugglers chie/ly depend oi 
working their marvels Sleight of hand counts for 
much, but diverting the spectator's eyes for a good 
deal more That is why they have music plaje 3 
patter incessantly as they operate Tb cir palter is rot 
purposeless it is calculated to turn our eje* e*”/ 
from the movements of their nimble hands 

It must be borne m mind that in any field ornsicn 
there are many objects, and that in any rapid success cn 
of incidents much more passes before the eyes than 
memory can retain in its exact order It is of course 
in momenta of excitement and hurry, when ourobjer 
valion IS distracted, that we are most subject to 
fallacious illusions of memory UnconscJou*b 
make a coherent picture of what we have seen, snd 
very often it happens that the sequence of e^tnt^^ 
not what actually passed, but what we were prejudiced 
m favour of seeing Hence Uie unlikelihood of findirff 
exact agreement among the witnesses of any exciU'f 
occurrence, a quarrel, a railway accident, a coH'*’'”’ ** 
sea, the inadents of a battle 
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It commonly happens,’ aaysMr Kmglake,* “that 
incidents occurring in a battle are told by the most 
truthful bystanders with differences more or less wide ’ 
In the attack on the Great Redoubt m the Battle of the 
Alma, a young ofBcer, Anstrother, rushed forward and 
planted the colours of the Royal Welsh — but where? 
Some distinctly remembered seeing him dig the butt 
end of the flagstaff into the parapet others as distinctly 
remembered seeing him iall several paces before he 
reached it Similarly with the incidents of the death of 
the Prince Imperial near the Italezi Hills in the Zulu 
War He was out as a volunteer with a reconnoitring 
party They had off saddled at a kraal and were 
resting, when a bahd of Zulus crept up through the 
long grass, and suddenly opened Are and made a rush 
fonvard Our scouts at once took horse, as a recon 
noitring party ^vas bound to do, and scampered off, 
but the Pnnce was overtaken and killed At the 
Court Martial which ensued, the flve troopers gave 
the most conflicting accounts of particulars which an 
unskilled investigator would think could not possibly 
have been mistaken by eye witnesses of the same event 
One said that the Prince had given the order to mount 
before the Zulus flred another that he gave the order 
directly after a third was positive that he never gave 
the order at all, but that it was given after the surprise 
b> the officer m command One said that he saw the 
Prince vault into the saddle as he gave the order 
another that his horse bolted as he laid hold of the 
saddle, and that he ran alongside trying to get up 
The evidence before any Court of Inquiry into an 
exciting occurrence is almost <%rtaiD to reveal similar 
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and agreed upon what th^. were to say. This was 
the opinion of an experienced judge, a skilled cntic ol 
the defects of personal obsenratioiu An Old Bailej 
counsel for the defence, who is^equally acquainted with 
the weakness of human memory, takes advantage of 
the fact that it is not generally understood by a Jury, 
and makes the iallacious assumption that glaring 
discrepancies are irreconcilable with the good faith of 
the witnesses who diSer * 

II — Traditiov — Hearsay E\rDBNcs 

Nc'^t in value to personal observation, we must place 
the report, oral or written, of an eye witness This is 
the best evidence we can get if we have not witnessed 
an occurrence ourselves Yet Courts of Law, which 
in consideration of the defects of personal observation 
require more than one witness to establish the truth, 
exclude hearsay evidence altogether 10 certain cases, 
and not without reason 

1 The trutb is that we see modi less iban is commonij sup 
posed, tfot eveiy unpiesstoa ts attended to tbat is made on the 
retina, and unless we do attend we cannot properly speaking be 
said to see. Walking across to college one day 1 was startled by 
s'eing on the face of a clock tn my way that it was ten minutes to 
twelve whereas 1 generally passed that spot about twenty minutes 
to twelve I burned on fearing to be late and on my arrival 
found iny«ttif in very good time On my way back, passing the 
clock again I looked op to see bow moeb it was iasc. It marked 
ten minutes to eight It had stopped at that Urce. W'hen X 
passed before I had really teen onlytbe minute hand The whole 
dial must have been on my retina, bot 1 bad looked at or attended 
to only what I was in doubt about taking the hour for granted 
1 am bound to add that xay business friends hint that it is only 
absorbed students that are capable of such mistakes and that alert 
men of business are more circumspect. That can only be because 
they axe more alrve to the danger of error 
X9 
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In heanng a report we are in the position of observeri 
ofa series of significant aoands and We are subject toafi 
the fallacies of observation already mentioned In ss 
aggravated degree, for words are harder to observe than 
visible things Our attention is apt to be more listlest 
than in presence of the actual events Our minds dwell 
upon parts of the narrative to the neglect of other part^ 
and in the coherent story or description that we retain 
in Our memories, sequences are apt to be altered and 
missing links supplied in accordance with what wt 
were predisposed to hear Thus hearsay evidence is 
subject to all the imperfections of the original observer 

jn addition to the still more insidious imperfections of 

the second observer * ^ 

How quickly in the coarse of a few such transrrussioas 
hearsay loses all evidentiary value is simply illustrated 
by the game known as Russian Scandal One of» 
company, A, writds down a ‘short ^ale or sketch snd 
reads it to B B repeats it to C, C to D, and sooa 
When it has thus gone the round of the company, tbs 
last hearer writes down his version, and it ts compart 
With the original With every willingness to play feu 
the changes are generally considerable and significant 

Sometimes it is possible to compare an oral tradition 
with a contemporary written record In one of bfe 
Hayward s Essays — “The Pearls and Mock Pearl* 0 
History ’ — there are some examples of this disenchant 
mg process There is, for instance, a pretty story 0 
an exchange of courtesies between the leaders of th* 
French and English Guards at the battle of Fontenof 
The tradition runs that Lord Charles Haj step^^ 
m front of his men and invited the French Gi-atc* 
to fire, to which M dAuteroche with no 1 ®^ 
chivalry responded “Monsieur, we never fim 
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you fire ’ What really passed we Icam from a letter 
from Lord Charles' Haj to his mother, which happens 
to have been preserved ** I advanced before our 
regiment, and drank to the Frenchmen, and told them 
we were the English Guards, ahd hoped they would 
stand till we came, and not swim the Scheldt as they 
did the Maine at Dettingen ' Tradition has changed 
this lively piece of buffoonery into an act of stately and 
tomahuc coutlMy. The change was probably made 
quite unconsciously by some tenth or hundredth 
transmitter, who tcmembeced only part of the* story, 
and dressed the remainder to suit his own fancy 
The question has been raised, For how long can oral 
tradition be trusted ?" Newton was of opinion that it 
might be trusted for eighty years after the event 
Others have named forty years But if this means 
that we may believe a story that we find in circulation 
forty years after the allegld events, *it is wildly eirtra 
vagant It does injustice to the Mytbopceic Faculty 
of man The period of time that suffices for the 
creation of a full bloivn myth, must be measured by 
hours rather than by years I wiU give an instance 
from my own observation, if that has not been entirely 
discredited by my previous confessions The bazaars 
of the East are generally supposed to be the peculiar 
home of myth, hotbeds lo which my ths grow wnth the 
most amazing speed, but the locality of my myth is 
Aberdeen In the summer of 18S7 our town set up m 
one of Its steeples a very fine canllon of Belgian bells 
There was much public excitement over the event the 
descriptions of enthusiastic promoters had prepared us 
to hear silvery music fioatio^ all over the toivn and 
filling the whole ait On the day fixed for the in 
auguration, four hours after the time announced for 



ag2 inductive Zogte, or ttu Zogtt oj Saertee 

the first ceremonial peat not having heard the bells, 1 
was in a shop and asked i( anything had happened to 
put off the ceremony “Yes, I was told, ''there hsd 
been an accident, they had not been propcriF 
and when the wife of the Lord Provost had taken hold 
of a string to give the first pull, the whole machinery 
had come down ' As a matter of fact all that bad 
happened was that the sound of the bells was fatal 
barely audible a hundred yards from the 
at all like what had been expected Them were 
hundreds of people in the streets, and the myth bad 
originated somehow among those who had not heard 
what they went out to hear The shop where if 
repeated circumstantially to me was in the mem 
not mote than a quarter of a mile from where fb« 
carillon had been played in the hearing of a Urge Ml 
disappointed crowd I could not help reflectmg thatil 
1 had been a mediaeval chronicler, I should hav* 
home and recorded the story, which continued ^ 
circulate for some days id spite of the newspaper! 
and two hundred years hence no historian wouU haw 
ventured to challenge the truth of the conlemporarj' 
evidence 

in — Method op Testing Traditional SviDf>c*' 
It 13 obvious that the tests applied to desenp^ 
testimony m Courts of Law cannot be applw^ ^ 
assertions of History It is a supreme anon 
histoncal evidence that only the statements of ^ 
temporaries can be admitted bat most even of 
statements must rest on hearsay, and even when 
histonan professes to have been an eye wifD***’ 
range of hia observatioa » necessarily limited, 
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cannot be put into the witness box and cross-examined 
Is there then no way of ascertaining historical fact? 
Must we reject history aa altogether unworthy of 
credit ? 

The rational conclusion only is that very few facts 
can be established by descriptive testimony such as 
would satisfy a Court of Law Those who look for 
such ascertainment ate on a wrong track, and are 
doomed to disappointment It is told of Sir Walter 
Raleigh that when he was writing hia History of the 
World, he heard from his prison in the Tower a 
quarrel outside, tried to find out the rights and the 
wrongs and the course of it, and failing to satisfj 
himself after careful inquiry, asked m despair how he 
could pretend to write the history of the world when he 
could not find out the truth about what occurred under 
his own windows But this was really to set up an 
impossible standard of historical evidence 

The method of testing historical evidence follows 
rather the lines of the Neivtoman method of Explana 
tiOD, which we shall afterwards describe We must 
treat any historical record as being itself in the first 
place a fact to be explained The staterrent at least is 
extant ouc first question is, What is the most rational 
way of accounting for it ? Can it be accounted for 
most probably by supposing the event stated to have 
really occurred with all the arcomstances alleged ? Or 
is It a more probable hypothesis that it ^vas the result 
of an illusion of memory on the part of the original 
observer, if it professes to be the record of an eye 
witness, or on the part of some intermediate trans- 
mitter, if it 13 the record of a tradition ? To qualify 
ourselves to answer the latter kind of question with 
reasonable probability we must acquaint ourselves 
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with the various tendencies to error in personal 
observation and in tradition, and examine how far any 
of them are likely to have operated in the given case 
We must Btudj the operation of these tendenaes 
within our experience, and apply the knowledge thns 
gamed We must learn from actual observation oi 
facts what the Mythopceic Faculty is capable of w 
the way of creation and transmutation, and what 
feats are beyond its powers, and then determine with 
as near a prohability as we can how fat it has been 
active m the particular case before ui 
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ASCERTAINMENT OP PACTS OF CAUSATION. 

V*' 

I. — Post Roc esco Pxopter Roc. 

Onb of the chief contribatiooa of the Old ‘ Logie to 
Inductive Method was a name for a whole important 
class of misobservations. The fallacy entitled Pest 
Hds ttre ProtUr After, therefore, Because of 

consisted in alleging mere eeqnence as a proof^of 
consequence or causaV sequence. The sophist appeals 
to experience, to observed facts: the sequence which 
he alleges has been observed. But the appeal is 
fallacious : the observation on which he relies amounts 
only to this, that the one event has followed upon the 
other. This much must be observable in all cases of 
causal sequence, but it is not enough for proof. Rost 
hoc ergo proper hoe may be taken as a generic name' for 
imperfect proof of causation from observed facts of 
succession. 

The standard example of the fallacy is the old 
Kentish peasant's argument that Tenterden Steeple 
was the cause of Goodwin Sands. Sir Thomas More 
(as Latimer tells the story in one of his Sermons to 
ridicule incautious inference) had been sent down into 
Kent as a commissioner to inquire into the cause of 
the silling up of Sandwich Haven. Among those who 
came to hts court was the oldest inhabitant, and 
(=9S) 
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thinking that he from his great age must at least have 
seen more than anybody else, More asked him what 
he had to say as to the cause of the sands “ 
sooth, sir,” was the greybeard s answer, “ I am an oH 
man I think that Tenterden Steeple is the cause o( 
Goodwin Sands For I am an old mao, and I may 
remember the building of Tenterden Steeple, and 1 
may remember when there was no steeple at all there 
And before that Tenterden Steeple was in building, 
there was no manner of speaking of any flats or sands 
that stopped the haven, and, therefore, I think that 
Tenterden Steeple is the cause of the destroying and 
decaying of Sandwich Haven 
Tjne must be taken as Latimer meantittobe,asa 
tidiculo'us example of a purely imbecile argument from 
observafion, but the appeal to ezpenence may have 
more show of reason and yet be equally fallacious 
The believers in Kenelm Digby’s “Ointment of 
Honour" appealed to experience m support of its 
efficacy The treatment was to apply the ointment, 
not to the wound, but to the sword that had inflicted 
It, to dress this carefully at regular intervals, and, 
meantime, having bound up the wound, to leave it 
alone for seven days. It was observed that many cores 
followed upon this treatment. But those who inferred 
that the cure was due to the bandaging of the aword, 
faded to observe that there was another arcumstance 
that might have been instrumental, namely, the 
exclusion of the sir and the leaving of the wound 
undisturbed while the natural healing processes went 
on. And it was found upon further observation that 
binding* up the wound alone answered the purpose 
equally well whether the sword was dressed pr not 
In cases where fost hoc is mistaken for /ref ter hac. 
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simple sequence for causal sequence, there is com* 
monly some bias of prejudice or custom which fixes 
observation on some one antecedent and diverts 
attention from other circumstances and from what 
may be observed to follow m other cases In the 
minds of Digby and his followers there was probably 
a veneration for the swoW as the weapon of honour, 
and a superstitious belief tn some secret sympathy 
between the sword and its owner. So when the 
practice of poisoning was common, and suspicion was t 
hurried by panic fear, observation was often at fault * 
Pope Clement VUI was said to have been killed by 
th^e fumes of a poisoned candle which was placed in 
his bedroom. Undoubtedly candles were there, but 
those who attributed the Pope’s death to them took no 
notice of the fact that a braaier of burning chamoal was 
at the same time m the apartment with no* sufficient 
outlet for Its fumes Pnoce Eugene is said to have 
received a poisoned letter, which he snspected and im 
mediately threw from him To ascertain whether his 
suspicions were well founded the letter was administered 
to a dog, which, to make assurance doubly sure, was 
fortified by an antidote The dog died, but no inquiry 
seems to have been made into the character of the 
antidote 

Hotspur’s retort to Glendower showed a sound sense 
of the true value to be attached to mere priority 

G Ufuiewtr At 107 natml7 

The front of heaven was fall of Gay shapes. 

Of tmrning cressets and at my birth 1 < 

The frame and huge fonodation of the earth 
Shalced like a coward 

Hotspur \Vby so u woald have done at the same season, if 
yoor mother’s cat had but kittened, though yourself had never 
keen bom t Hen. IV., 3, i, 13 
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We all admit at once that the retort was jest 
What principle of eound conclusion was involved m 
it ? It IS thd business of Inductive Logic to make such 
principles explicit 

Taking Poit Hoe ergo Propter Hoc as a generic name 
for fallacious arguments of causation based on 
observed facts, for the fallacious proof of causation 
from experience, the question for Logic is, What more 
than mere sequence is requited to prove consequence! 
When do observations of Post Hoc warrant the con 
elusion Propter Hoct 

II —Meaning op ‘‘ Cause — Methods op Observa 
T iON —Mill's Experimental Methods 

The methods formulated by Mill under the name of 
Experimental Methods are methods actually practised 
by men of science with satisfactory results, and are 
perfectly sound in principle They were, indeed «n 
substance, taken by bira from the practice of the 
scientific laboratory and study as generalised by 
Herschel In effect what Mill did was to restate tbein 
and fit them into a system But the controversies 
into which he was tempted in so doing have somewhat 
obscured their exact function in scientific inqui^ 
Hostile critics, finding that they did not serve the code 
that he seemed to claim for them, have jumped to the 
conclusion that they arc altogether illusory and serve 
no purpose at all 

First, we must dismiss the notion, encouraged by 
Mill 8 general theory of Inference, that the 
mental Methods have anything special to do with t * 
observation and inferential extension of uniformitie* 
such as that death is common to all organised being** 
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One of the Methods, aa we ahall see, that named by 
Mill the Method of Agreement, does incidentally and 
collaterally establish empirical lawa in the course of 
its observations, and this probably accounts for the 
prominence given to it in Mill’s system. Bat this is 
not its end and aim, and the leading Method, that 
named by him the Method of Difference, establishes 
as fact only a particular case of causal coincidence. 
It is with the proof of theories of causation that 
the Experimental Methods are c&ncemed: they are 
methods of observing with a view to such proof,' 

The next point to be made clear is that the facts of 
causation with which the Methods are concerned are 
observable facts, reUrions among phenomena, but that 
the causal relations or conditions of which they are 
the proof are not phenomena, in the meaning of being 
manifest to the senses, but rather noumena, inasmuch 
88 they are reached by reasoning hrom what is man!* 
fest. 

Take, for example, what is known as the quaquavtrrui 
principle in Hydrostatics, that pressure upon a liquid 
is propagated equally in all directions. We cannot 
observe this extension of pressure among the liquid 
particles directly. It cannot be traced among the 
particles by any of our senses. But we can assume 
that it is so, consider what ought to be visible if it is 
60 , and then observe whether the visible facts ate in 
accordance with the hypothesis. A box can be made, 
filled mth water, and so fitted with pistons on top and 
bottom and on each of its four aides that they will 


‘ This fa implied, as I have alread/ lemarked, in the word 
Experimental. Ao experiment is a proof or trial: ofwbit? Ofa 
theory, a conjecture. 



300 Inductive Zcgte, er the Logic of Scitntt, 


indicate the amount of pressure on them from within 
Let pressure then be applied through a hole in the top, 
and the pistons show that it has been communicated 
to them equally The application of the pressure and 
the yielding of the pistons are observable facts, facts 
in causal sequence what happens among the particles 
of the liquid is not observed but reasonably conjectured, 
IS not phenomenal \i\i\ noumenal 

This distinction, necessary to an understanding of 
the scope of the Methods, was somewhat obscured bj 
Mill in his preliminary discussion of the meaning of 
" cause” Very rightly, though somewhat inconsistently 
with his first theory of Induction, he insists that "the 
notion of Cause being the root of the whole theoiy of 
Induction, it is indispensable that this idea should attbe 
very outset of our inquiiy be, with the utmost practicable 
degree of precision, fixed and determined ” But m this 
determination, not content with simply recognising 
that it 18 with phenomena that the Expenmeotal 
Methods primarily deal, it being indeed only phenomena 
that can be the subjects of cxpenroental management 
and observation, he starts by declaring that science 
has not to do with any causes except such as ate 
phenomenal — “when I speai of the cause of any 
phenomenon, I do not mean a cause which is not itself 
a phenomenon ’’—and goes on to define as the only 
correct meaning of cause “ the sum total of conditions, 
including • among them conditions which are not 
phenomenal, in the sense of being directly open to 
observation 

When Mill protested that he had regard only to 
phenomenal causes, he spoke as the partisan of * 
philosophical tradition It would have been well if 
he had acted upon hts own remark that the proper 
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understanding of the scientific method of investigating 
cause IS independent of metaphysical analysis of what 
cause means Cunously enough, this remark is the 
preface to an analysts of cause which has hut slight 
relevance to science, and is really the continuation of 
a dispute begun by Hume This is the key to his use 
of the word phenomenon it must be interpreted with 
reference to this when he spoke of causes as 
phenomenal, he opposed the word to ** occult in some 
supposed metaphysical sense* And this irrelevant 
discussion, into the vortex of which he allowed himself 
to be carried, obscured the fact, elsewhere fully recog 
nised by Mill himself that science does attempt to get 
beyond phenomena at ultimate laws which are not 
themselves phenomena though they bind phenomena 
together The “ colhgation of the facts to use 
WhewelU phrase, is not a phenomenon, but a 
noumenon 

The truth is that a very simple anal} sis of *' cause 
is sufficient for the purposesof scientific inquiry It is 

enough to make sure that causal sequence or const 
quence shall not be confounded with simple sequence 
Causal sequence is simple sequence and something 
more, that something more being expressed by calling 
It causal What we call a cause is not merely 
antecedent or pnoi in tunc to what we call its effect 
It IS so related to the effect that if it or an equivalent 
event had not happened the effect would not have 
happened An}’thmg in the absence of which a 

wcremcTiber as becomes apparent on eatart psychological 
anilyt s that th ngs and the r qoal ties are as mcch noumma and 
not, str cUy speak ng f)imomeHa as the attract on of gra> ty or 
the qaaqaaversns pnnciple tn bqu d pretsnre the prejad^ce against 
occuluim IS m tigated. 
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phenomenon would not have come to pass as it did 
come to pass is a cause in the ordinary sense We 
may describe it as an indispensable antecedent, with 
this reservation (which will be more fully understood 
afterwards), that if we speak of a general effect, such 
as death, the antecedents must be taken with corre 
spending generality. 

It IS misleading to suggest, as Mill does,bydeSning 
cause as'* the sum total of conditions” — a definition 
given to back up his conception of cause as phenomena! 
— that science uses the word cause in a different 
meaning from that of ordinary speech It is quite true 
that " the cause, philosophically speaking, is the sum 
total of the conditions, positive and negative, taken 
together the whole of the contingencies of every 
descnption, which being realised, the consequent 
invariably follows”. But this does not imply any 
discrepancy between the scientific or philosophical 
meaningand the ordinary meaning. It is only another 
way of saying that the business of science or philosophy 
18 to furnish a complete explanation of an event, an 
account of all its indispensable antecedents. The 
plain man would not refuse the name of cause to 
anything that science or philosophy could prove to 
be an indispensable antecedent, but his interest in 
explanation is mote limited It is confined to whathe 
wants to know for the purpose he has in hand Nor 
could the man of science consistently refuse the name 
of cause to what the plain man applies it to, if it really 
was something in consequence of which the event 
took place. Only his interest m explanation is 
different The indispensable antecedents that he 
wants to know may not be the same Science or 
philosophy applies itself to the satisfaction of a wider 
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cunosity jt wants to know all the causes, the whole 
why, the sum total of conditions To that end the 
various departments of science interest themselves in 
various species of conditions But all understand the 
word cause in the ordinary sense 
We must not conclude from accidental differences in 
explanation or statement of cause, dependent on the 
purpose in view, that the word Cause is used in 
different senses In answering a question as to the 
cause of anything, we limit ourselves to what we 
suppose our interrogator to be ignorant of and desirous 
of Joiowing If asked why the bells are ringing, we 
mention a royal marriage, or a victory, or a church 
meeting, or a factory dinner hour, or whatever the 
occasion may be We do not consider it necessary to 
mention that the bells are struck by a clapper Our 
hearer understands this without our mentioniDg it 
Nor do we consider it necessary to mention the 
acoustic condition, that the vibration of the bells is 
communicated to our ears through the au, or the 
physiological condition, that the vibrations m the 
drums of our ears are convened by a certain mechanism 
of bone and tissue to the nerves Our hearer may not 
care to know this, though quite prepared to admit 
that these conditions are indispensable antecedents 
Similarly, a physiographer, m stating the cause of the 
periodical inundation of the Nile, would consider it 
enough to mention the melting of snow on the moun 
tains in the interior of Africa, without saying anything 
of such conditions as the laws of gravity or the laws of 
liquefaction by heat, though he knows that these con 
ditions are also indispensable Death is explained by 
the doctor when referred to a gunshot wound, or a 
poison, or a virulent disease. The Pathologist may 
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inquire further, and the Moral Philosopher further 
still But ail inquiries into indispensable conditions 
are inquiries into cause And all alike have to be on 
their guard against mistaking simple sequence for 
consequence 

To speak of the sum total of conditions, as the 
Cause in a distinctively scientiiic sense, is misleading 
in another direction It rather encourages the idea 
that science investigates conditions in the lump, merely 
observing the visible relations between sets of ante 
cedents and their consequents Now this is the very 
thing that science must avoid in order to make progress 
It analyses the antecedent situation, tries to separata 
the vanous coeiBcients, and finds out what they are 
capable of singly ft must recognise that some of the 
antecedents of which it is in search are not open to 
observation It is these, indeed, for the most part 
that constitute the special subject matter of the 
sciences in Molar as well as in Molecular Physics 
For practical everyday purposes, it is chiefly the 
visible succession of phenomena that concerns us, and 
we are interested in the latent conditions only in as far 
as they provide safer ground for inference regarding 
such visible succession But to reach the latent 
conditions is the main work of science 

It IS, however, only through observation of what is 
open to the senses that science can reach the under 
lying conditions, and, therefore, to understand its 
methods we must consider generally what is open to 
observation in causal succession What can be 
observed when phenomena follow one another as 
cause and effect, that is. when the one happens in con 
sequence of the happening of the other? In Hume's 
theory, which Mill formally adopted with a modifica 
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tion,* there is nothing oh«ervabIe hat the constancy or 
mvariabHity of the connexion. ^Vhen we say that 
Fire bums, there is nothing to be obsened except that 
a certain sensation invanabty foUowe upon close 
proximity to fire But this holds good onl} if oui 
observation is arbitianl} limited to the facts enounced 
m the expression If this theory were sound, saence 
would be conBned to the obser\ation of empirical laws 
But that there is something wrong with it becomes 
apparent when we reflect that it has been ascertained 
beyond doubt that m many observ'td changes, and 
presumably m all, there is a transference of energy 
from one form to another The paralogism reall> lies 
m the assumption from v.hich Hume deduced his 
theory, namely, that every idea is a copy of some 
impression. As a matter of fact, we ha\e ideas that 
are not copies of any one impression, but a binding 
together, colligation, or intellection of several tmpres 
sioos. Psychological analysis shows us that e\en when 
we say that things exist with certain qualities, ue are 
expressing not siugle impressions or mental pheno 
mena, but supposed causes and conditions of such, 
ncumena m short, vhich connect our recollections of 
many separate impressions and expectations of more 

The Experimental Methods proceed on the assump 
tion that ^ere is other outward and visible evidence 

I Tbe mod Scation was that caosalion is not only ' Invariable ** 
but also uncond lional sequence. This addition of nneon 
d (lonaLty as part of the meaning of cause after defining cause 
as the sum total of the cond tions » very much like argu ng in a 
nrcle After all the only point recognised in the theory as 
observable ts the invariahil ty of the sequence But this Is less 
Important than the fact that In hu canons of the Experimental 
Methods Mill recognised that mote is observable. 

to 
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of causal connexion than invanability of sequence In 
the leading Method it is assumed that when events 
may be observed to follow one another in a certain 
way, they are in causal sequence If we can make 
sure that an antecedent change is the only change that 
has occurred in an antecedent situation, we have proof 
positive that any immediately subsequent change in 
the situation is a consequent, that the successive 
changes are in causal sequence Thus when Pascal s 
barometer was earned to the top of Puy le Dome, and 
the mercury in it fell, the experimenters argued that 
the fall of the mercury was causally connected with 
the change of elevation, all the other circumstances 
remaining the same This is the foundation of the 
80 called Method of Difference To determine that the 
latent condition was a difference in the weight of the 
atmosphere, needed other observations, calculations 
and inferences , but if it could be shown that the 
elevation was the only antecedent changed in a single 
instance, causal connexion was established between 
this and the phenomenon of the fall of the barometer 
It IS obvious that in coming to this conclusion we 
assume what cannot be demonstrated but must simply 
be taken as a working principle to be confirmed by its 
accordance with experience, that nothing comes into 
being without some change m the antecedent circum 
stances This is the assumption known as the Law of 
Causation — ex nihlo mfttl fit 
Again, certain observable facts are taken as evidence 
that there is no causa! connexion On the assumption 
that any antecedent in whose absence a phenomenon 
takes place is not causally connected with it, we set 
aside or eliminate various antecedents as fortuitous or 
non causal This negative principle, as we shall see, 
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ts the foundation of what Mill called the Method o! 
Agreement 

^Be It remarked, once for all, that before coming to 
a conclusion on the Positive Method or Method of 
Difference, we may often have to make many observa 
lions on the Negative Method Thus Pascal s expen 
menters, before concluding that the change of altitude 
was the only inQuential change, tried the barometer in 
exposed positions and in sheltered, when the wind 
blew and when it was calm, in ram and in fog, in 
order to prove that these circumstances were indifiTerent 
We must expound and illustrate the methods sepa 
rately, but every method known to science may have 
m practice to be employed 10 amving at a emgle 
tCDclusiooJ 
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METHODS OF OBSERVATION —SINGLE DIFFERENCE. 

I — The Principle op Single Difference — 
Mill’s *• Canon 

On what principle do we decide, in watching a sue 
cession of phenomena, that they are connected as 
cause and effect, that one happened in consequence 
of the happening of another? It may be worded as 
follows — 

IVAtft ihe addition of an agtnt tt foUoti ed fy tht 
a^pearanet or its subtrattion bp the disappearana 
of a certain effect, no other mfluentiat circumstance 
having been added or subtracted at the same time 
or in the meantime, and no change hating occurred 
among the original circumstances, that agent u a 
cause of the effect 

On this principle we would justify our belief in the 
causal properties of common things — that hre bums, 
that food appeases hunger, that water quenches thirst, 
that a spark ignites gunpowder, that taking OS' a tight 
shoe relieves a pinched foot We have observed the 
effect following when there was no other change in the 
antecedent circumstances, when the circumstance to 
which we refer it was simply added to or subtracted 
from the prior situation 

(308) 
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Suppose we doubt whether a given agent 13 or is not 
capable of producing a certain effect in certain circum 
stances, how do we put it to the proof? We add it 
sirgl> or subtract it singly, taking care that everj thing 
else remains as before, and watch the result If we 
wish to know whether a spoonful of sugar can sweeten 
a cup of tea, we taste the tea without the sugar, then 
add the sugar, and taste again. The isolated introduc- 
tion of the agent is the proof, the experiment If we 
^vish to know whether a pain in the foot is due to a 
tight lacing, we relax the lacing and make no other 
change if the pain then disappears, we refer it to the 
lacing as the cause. The proof is the disappearance of 
the pain on the subtraction of the single antecedent. 

The principle on which we decide that there is causal 
connexion is the same whether we make the expen 
mental changes ourselves or merely watch them as 
they occur— the only course open to us with the great 
forces of nature which are beyond the power of human 
manipulation In any case we have proof of causation 
when we can make sure that there was only one 
fliffexencc m the antecedent circumstances correspond- 
ing to the difference of result 

Mill’s statement of this pnnciplc, which he calls the 
Canon of the Method of Difference, is somewhat more 
abstract, but the proof relied upon la substantially the 
same. 


If an instance tn ithich the fhenotrenon under 
mvesltgatton occurs^ and an instance tn xvhich it 
does net occur, hate every circumstance tn common 
sate one, that one occurrtng only tn the former, the 
circumstance tn which alone the two instances differ 
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feathet’s falling to the ground more slowly than the 
com The phenomenon under investigation is the 
retardation of the feather When the two are dropped 
simultaneously in the receiver of an air pump, the air 
being left in, the feather flutters to the ground after 
the com This is the instance where the phenomenon 
occurs Then the air is pumped out of the receiver, 
and the coin and the feather being dropped at the 
same instant reach the ground together. This is the 
instance where the phenomenon does not occur The 
single circumstance of difference is the presence of air 
m the former instance, a difl'erence produced by the 
subtraction of a circumstance 
Mill 8 Canon is framed so as to suit equally whether 
the significant difference is produced by addition to or 
subtraction from an existing sum of circumstances 
But that It 18 misleading in so far as it suggests that the 
^vo instances must be separate sets of circumstances, 
IS shown by the fact that it misled himself when he 
spoke of the application of the method in social 
investigations, such as the effect of Protection on 
national wealth ”In order,’ he says, “to apply to 
the case the most perfect of the methods of expen 
mental inquiry, the Method of Difference, we require 
to find t'vo instances which tally m every particular 
except the one which is the subject of inquiry We must 
have two nations alike in all natural advantages and 
disadvantages , resembling each other in every quality 
physical and moral , habits, usages, laws, and institu 
tiODs, and difl'enng only in the circumstance that the 
one has a prohibitory tanfT and the other has not.” It 
being impossible ever to find two such instances, he 
concluded that the Method of Difference could not be 
applied lO social inquines But really it is not neces. 
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sary m order to have two instances that we should 
have two difTerent nations the same nation before 
and after a new law or institution fulfils that require 
ment The real diHicuIty^es we shall see, is to satisfy 
the paramount condition that the tuo instances shall 
difter in a single circumstance Every new enactment 
would be an experiment after the Method of Difference, 
if all circumstances but it remained the same till its 
results appeared It is because this seldom or never 
occurs that decisive observation is difficult or impos 
sible, and the simple method of difference has to be 
supplemented by other means 
To introduce or remove a arcumstance singly is the 
typical application of the principle, but it may be em 
ployed also to compare the effects of different agents, 
each added alone to exactly similar circumstances A 
simple example is seen in Mr Jamieson’s agricultural 
experiments to determine the effects of different 
manures, such as coprolite and superphosphate, on 
the growth of crops Care is taken to have all the 
antecedent circumstances as exactly alike as possible, 
except as regards the agency whose effects are to be 
observed A held is chosen of uniform soil and even 
exposure and divided into plots it is equallj drained 
so as to have the same degree of moisture throughout , 
the seed is carefully selected for the whole sowing 
Between the sowing and the maturing of the crop all 
parts of the field are open to the same weather Each 
plot may thus be regarded as practically composing 
the same set of conditions, and any difference in the 
product may with reasonable probability be ascribed to 
the single difierence tn the antecedents, the manures 
which It 18 desired to compare. 
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II — Application of the Principle 

The principle of referring a phenomenon to the only 
immediately preceding change m antecedent circum 
stances that could possibl} have afi'ected it, is so simple 
and so often emplo>ed by everybody every day, that 
at first we do not see how there can be any difficulty 
about It or any possibility of error And once we 
understand how many difficulties there are in reaching 
exact knowledge even on this simple principle, and 
what care has to be taken, we are apt to overrate its 
value, and to imagine that it carries us further than it 
Tcally does The scientific expert must know how to 
apply this principle, and a single application of it with 
the proper precautions may take him da) 3 or weeks, 
and yet all that can be made good by it may carry bat 
a little way towards the knowledge of which he is m 
search 

When the circumstances are simple and the effiect 
follows at once, as when hot water scalds, or a blow 
With a stick bieal s a pane of glass, there can be no 
doubt of the causal connexion so far, though plenty 
of room for further inquiry into the why But the 
mete succession of phenomena may be obscure We 
may introduce more than one agent without knowing 
It, and if some time elapses between the experimental 
interference and the appearance of the effect, other 
agents may come in without our knowledge 

We must know exactly what it is that we introduce 
and all the circumstances into which we introduce it 
We are apt to ignore the presence of antecedents that 
are rcall) influential in the result A man heated by 
work m the harvest field hastily sw'atlows a glass of 
water, and drops down dead- There is no doubt that 
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the drinking of the water was a causal antecedent, but 
the influential circumstance may not have been the 
quantity or the qualit} of the liquid but its temperature 
and this was introduced into the situation as well as a 
certain amount of the liquid components In making 
tea we put in so much tea and so much boiling water 
But the temperature of the pot is also an influential 
circumstance in the resulting infusion So in chemical 
experiments, where one might expect the result to 
depend only upon the proportions of the ingredients, 
it 18 found that the quantity is also influential, the 
degree of heat evolved entering as a factor into the 
result Before we can apply the principle of single 
difference, we must make sure that there is really only 
a single difference between the instances that we 
bring into comparison 

The air pump was invented shortly before the foun 
dation of the Ro}al Society, and its members made 
many experiments with this new means of isolating 
an agent and thus discovering its potentialities For 
example, live animals were put into the receiver, and 
the air exhausted, with the result that they quickly 
died The absence of the air being the sole difference, 
It was thus proved to be indispensable to life But air 
IS a composite agent, and when means were contrived 
of separating its components, the effects of oxygen 
alone and of carbonic acid alone were experimentally 
determined 

A good example of the difficulty of excluding agencies 
other than those we are observing, of making sure that 
none such intrude, is found in the experiments that 
have been made m connexion with spontaneous 
generation The question to be decided is whether 
life ever comes into existence without the antecedent 
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presence of living germs And the method of deter 
mining this is to exclude all germs rigorously from a 
compound of inorganic matter, and observe whether 
life ever appears Ifwecould make sure inan^ onecase 
that no germs were antecedently present, we should 
have proved that m that case at least life was 
spontaneously generated 

The difficulty here anses from the subtlety of the 
agent under observation The notion that maggots 
are spontaneously generated in putrid meat, was 
comparatively easy to explode It was found that 
when flies were excluded by fine wire gauze, the 
maggots did not appear But m the case of micro- 
scopic organisms proof is not so easy The germs are 
invisible, and it is difficult to make certain of their 
exclusion A French ^enmtnter, Pouchet, thought 
he had obtained indubitable cases of spontaneous 
generation He took infusions of vegetable matter, 
boiled them to a pitch sofficient to destroy all germs 
of life, and hermetically sealed up the liquid m glass 
flasks After an interval, microorganisms appeared. 
Doubts as to the conclusion that they had been 
spontaneously generated turned upon tno questions 
whether all germs in the liquid had been destroyed by 
thi preliminary boiling, and whether germs could have 
found access in the course of the interval before life 
appeared At a certain stage in Pouchet s process he 
had occasion to dip the mouths of the flasks in mercniy 
It occurred to Pasteur in repeating the experiments 
that germs might have found their way m firom the 
atmospheric dust on the surface of this mercury That 
this was so w'aa rendered probable by bis finding that 
when he carefully cleansed the surface of the mercury 
no life appeared afterw'ards m his flasks 
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The applicatioa of the pnnaple in human affairs >3 
rendered uncertain by the immense complication of 
the phenomena, the difficulty of experiment, and the 
special liability of our judgments to prejudice That 
men and communities of men are influenced by cir 
cumstances is not to be denied, and the influence of 
circumstances, if it is to be traced at all, must be 
traced through observed facts Observation of the 
succession of phenomena must be part at least of any 
method of tracing cause and effect We most watch 
what follows upon the addition of new agencies to a 
previously existing sum But we can seldom or never 
get a decifiwe observation from one pair of instances, 
a clear case of difference of result preceded by a single 
difference in the antecedents The simple Method of 
Experimental Addition or Subtraction is practicslly 
inapplicable We can do nothing with a man analogous 
to putting him into a hermetically sealed retort Any 
man or any community that is the subject of out 
observations must be under manifold influences 
Each of them probably works some fraction of the 
total change observable, but how are they to be dis 
entangled 7 Consider, for example, how impossible it 
would be to prove in an individual case, on the strict 
principle of Single Difference, that Evil communtca 
tions corrupt good manners Moral deterioration may 
be observed following upon the introduction of an evil 
companion, but how can we make sure that no other 
degrading influence has operated, and that no original 
depravity has developed itself in the interval? Yet 
such propositions of moral causation can be proved 
from experience with reasonable probability Only it 
must be by more extended observations than the strict 
Method of Difference takes into account The method 
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IS to observe repeated coincidences between evil com 
panionship and moral deterioratioo, and to account for 
this in accordance with still wider observations of the 
interaction of human personalities 
For equally obvious reasons the simple Method of 
Difference is inapplicable to tracing cause and effect 
m communities Every new law or repeal of an old 
law IS the introduction of a new agency, but the effects 
of it are intermixed with the effects of other agencies 
that operate at the same time Thus Professor Cairnes 
remarks, concerning the introduction of a high Protec 
tive Tariff into the United States in i86x, that before 
its results could appear in the trade and manufacture 
of the States, there occnrrcd (i) The great Civil War, 
attended with enormous destruction of capital, (e) 
Consequent upon this the creation of a huge national 
debt, and a great increase of taxation, (3) The issue 
of an inconvertible paper cunency, deranging prices 
and ^vages , (4) The discovery of great mineral 
resources and oil springs, (5) A great extension of 
railivay enterprise Obviously in such circumstances 
other methods than the Method of Difference must be 
brought into play before there can be any satisfactory 
reasoning on the facts observed Still what investi 
gators aim at is the isolation of the results of single 
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METHODS OP OBSERVATION —ELIMINATION — 
SINGLE AGREEMENT 

I. — The pRiNctPLE OF Elimination. 

The essence of what Mill calls the Method of Agree 
ment is really the elimination* of accidental, casual, or 
fortuitous antecedents It is a method employed when 
we are given an e^ect and set to work to discover the 
cause. It IS from the effect that we start and work 
back We make a preUmioaiy analysis of the antece 
dents; call the roll, as it were, of all circumstances 
present before the effect appeared. Then we proceed 
to examine other instances of the same effect, and 
other instances of the occurrence of the various ante 
cedents, and bnng to bear the principle that any 
antecedent in the absence of which the effect has 
appeared or on the presence of which it has not 
appeared may be set aside as fortuitous, as being not 

1 Elimination, or aeClmg aside as being of no concern, must not 
be confounded witb tbe eacVosion of agents practised in applying 
the Method of Difference We ase the word in its ordinary sense 
of putting outside the sphere of an argument By a curious slip, 
Professor Bam follows MiU in applying the word sometimes to 
the process of singling out of disentangling a causal circumstance 
This IS an inadvertent departure fiom the ordinary usage, according 
to which elimination means discarding from cons deration as being 
non essential. 

( 318 ) 
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an indispensable antecedent This la really the 
guiding principle of the method as a method of 
observation 

Let the inquiry, for example, be into the cause of 
Endemic Goitre Instances of the disease have been 
collected from the medical observations of all countries 
over many years Why is it endemic in some localities 
and not in others ? We proceed on the assumption 
that the cause, whatever it is, must be some circum 
stance common to all localities where it is endemic 
If any such circumstance is obvious at once, we may 
conclude on the mere pnnciple of repeated coincidence 
that there is causal connexion between it and the 
disease, and continue our inquiry into the nature of 
the connexioiL But if no such circumstance is obvious, 
then in the course of out search for vt we eUmvnate, as 
fortuitous, conditions that are present m some cases but 
absent in others One of the earliest theories was that 
endemic goitre was connected with the altitude and 
configuration of the groond, some notorious centres of 
It being deeply cleft mountain i alleys, with little air 
and wind and damp marshy soil But wider observa 
tion found it in many valleys neither narrower nor 
deeper than others that were exempt, and also in wide 
exposed valleys such as the Aar Was it due to the 
geological formation ? This also had to be abandoned, 
for the disease is often incident within very narrow 
limits, occumng in some villages and sparing others 
though the geological formation is absolutely the same 
Was it due to the character of the drmlang water? 
Especially to the presence of lime or magnesia ? This 
theory was held strongly, and certain springs charac 
tensed as goitre^pnngs But the spnngs in some 
goitre centres show not a trace of magnesia The 
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comparative immunity of coast regions suggested that 
it might be owing to a deficiency of iodine in the 
drinking water and the air, and many instances were 
adduced in favour of this But further inquiries made 
out the presence of iodine in considerable quantities, 
in the air, the water, and the vegetation of districts 
where goitre was widely prevalent , while in Cuba it is 
said that not a trace of iodine is discoverable either in 
the air or the water, and yet it is quite free trom goitre 
After a huge multiplication of instances, resulting m 
the elimination of eiery local condition that had been 
suggested as a possible cause, Hirsch came to the 
conclusion that the true cause must be a morbid poison, 
and that endemic goitre has to be reckoned among the 
infectious diseases * 

On this negative principle, that if a circumstance 
comes and goes without bringing the phenomenon in 
Its tram, the phenomenon is causally independent of 
it, common sense is always at work disconnecting 
events that are occasionally coincident in time A bird 
sings at our window, for example, and the clock ticks 
on the mantelpiece But the clock does not begin to 
tick when the bird begins to ^ing, nor cease to tick 
when the bird flies away Accordingly, if the clock 
should stop at any time, and we wished to inquire into 
the cause, and anybody were to suggest that the 
stoppage of the clock was caused by the stoppage of 
a bird s song outside, we should dismiss the suggestion 
at once We should eliminate this circumstance from 
our inquiry, on the ground that from other observations 
we knew it to be a casual or fortuitous concomitant 

^ Muscti s aiut Hiiianeal Psikology Cteigfaton s 

*tana]ation vol 11. pp i2x 3 o 2 
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Hotspur’s retort to Glendover (p 297) was based on 
this principle When poetic sentiment or sups,rstition 
rejects a verdict of common sense or science it is 
because it imagines a causal connexion to exist that is 
not open to observation^ as in the case of the grand 
father s clock which stopped short never to go again 
when the old man died. 


II — The PR^^crpr.B of Single Agreement. 

The procedure in Mills “Method of Agreement” 
consists in thus eliminating fortuitous antecedents or 
concomitants till only one remains We see the 
nature of the proof relied upon when we ask, How far 
must elimination be carried 10 order to attain proof of 
causal connexion ? The answer is that we must go on 
till we have eliminated all but one We must multiply 
instances of the phenomenon, till we have settled of each 
of the antecedents except one that it is not the cause 
We must have taken account of all the antecedents, 
and we must have found to our observations that all 
but one have been only occasionally present. 

Whtn all the antecedents of an effect except one can be absent 
Without the disappearance of the efftcU lhat one u causally 
connected with the effect, due precautions being iaket 
that no other circumstances have been present besides 
those taken account of. 

Mill’s Canon of the Method uf Agreement is sub 
Btantially identical with this — 

When two or more instances of the phenomenon under 
investigation haveonlyonecircumstance in common, 
the circumstance m which alone all the instances 
agree is the cause (or effect) of the given pbeno 
menon 

ax 
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Herschel s statement, on which this canon is 
founded, runs as follows: ** Any circumstance in 
which all the facts without exception agree, may be the 
cause m question, or if not, z* least a collateral efTeCt 
of the same cause if there be but one such point of 
agreement, the possibility becomes a certainty 

All the instances examined must agree m one 
circumstance — hence the title Method of Agreement. 
But it IS not in the agreement merely that the proof 
consists, but the agreement in one circumstance com- 
bined with difference in all the other circumstances, 
when we are certain that every circumstance has come 
uithin our observation It is the singleness of the 
agreement that constitutes the proof just as it is the 
singleness of the difference m the Method of OiiTe 
rence ' 

It has been said that Mill's Method of Agreement 
amounts after all only to ao uncontradicted Inductio 
ftr tnumeraUontm smftiam, which he himself stigma* 
tised as Induction improperly so called But this is 
not strictly correct. It is a misunderstanding probably 
caused by calling the method that of agreement simply, 
instead of calling it the Method of Single Agreement, 
so as to lay stress upon the process of elimination by 
which the singleness is established It is true that 
in the course of our observations we do perform an 
induction by simple enumeration In eliminating, we 

I The bue titles DifTerence and Agreement, though they have 
the advantage of timf Iictty, are apt to puazle beginners inaamncb 
aa in the Method of DilTsrence the agreement among the initancei 
II at a maaimum, and the difference at a minimum and vice vtrtd 
In the Method of AgreemcnL In both Methods it is really the 
isolation of the coiinczloD betweoi antecedent ands'quent that 
co&stitatet the proof. 
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at the same time geneiahse That is to aay, m 
multiplying instances for the elimination ofnon'Causes, 
we necessarily at the same time multiply instances 
where the true causal antecedent, if there is only one 
possible, 18 present An antecedent containing the 
true cause must always be there when the phenomenon 
appears, and thus we may establish by our eliminating 
observations a uniformity of connexion between two 
&cts 

Take, for example, Roger Bacon’s inquiry into the 
cause of the colours of the rainbow His first notion 
seems to have been to connect the phenomenon with 
the substance crystal, probably from his thinking of 
the crystal firmament then supposed to encircle the 
universe He found the rainbow colours produced by 
the passage of light through hexagonal crystals But 
on extending his observations, he found that the 
passage of light through other transparent mediums 
was also attended by the phenomenon He found it 
in dewdrops, in the spray of waterfalls, in drops 
shaken from the oar m rowing He thus eliminated 
the substance crystal, and at the same time established 
the empirical law that the passage of light through 
transparent mediums of a globular or prismatic shape 
was a causal antecedent of the rainbow colours ’ 

Ascertainment of invariable antecedents may thus 
proceed side by side with that of variable antecedents, 
the use of the elimination being simply to narrow the 
scope of the inquiry But the proof set forth in Mill s 
Canon does not depend merely on one antecedent or 

1 That rabbows in the siw a^e produced by the passage of 1 ght 
through minute drops in the clouds was an inference from tb s 
observed unifonoiQ' 



3*4 Inductive Logte, or the Logie oj Science 

concomitant being invariably present but also on the 
assumption that all the influential circumstances have 
been within our observation Then only can we be 
sure that the instances have only one circumstance in 
common 

The truth la that ovnng to the diiBculty of fulflihng 
this condition, proof of causation in accordance with 
Mill 6 Canon is practically all but impossible It is 
not attained in any of the examples commonly given 
The want of conclusiveness is disguised by the fact 
that both elimination and positive observation of mere 
agreement or uniform concomitance are useful and 
suggestive in the search for causes, though they do not 
amount to complete proof such as the Canon describes 
Thua 10 the inquiry into the cause of goitre, the 
elimination serves some purpose though the result is 
purely negative When the inquirer is satisfled that 
goitre IS not originated b> any directly observable local 
conditions, altitude, temperature, climate, soil, water, 
social circumstances, habits of exertion, his search is 
profitably limited. And mere frequency, much more 
constancy of concomitance, raises a presumption of 
causal connexion, and looking out for it is valuable as 
a mode of reconnoitring The first thing that an 
inquirer naturally asks when confronted by numerous 
instances of a phenomenon is, What have they in 
common ? And if he finds that they have some one 
circumstance invariably or even frequently present, 
although he cannot prove that they have no other 
circumstance in common as the Canon of Single 
Agreement requires, the presumption of causal con 
nexion is strong enough to furnish good ground for 
further inquiry If an inquirer finds an illness with 
marked symptoms in a number of different households, 
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and Bnds also that all the households get their milk 
supply from the same source, this is not conclusive 
proof of causation, but it is a sufficient presumption 
to warrant him in examining whether there is any 
virulent ingredient in the milk 
Thus varying the circumstances so as to bring out 
a common antecedent, though it does not end in exact 
proof, may indicate causal connexion though it does 
not prove what the nature of the connexion is Roger 
Bacon s observations indicated that the production of 
rainbow colours was connected with the passage of 
light through a transparent globe or pnsm It was 
reserved for Newton to prove by other methods that 
white light was composed of rays, and that those rays 
were di^erently refracted in passing through the trans 
parent medium We have another example of how far 
mere agreement, revealed by varying the circumstances, 
carries us towards discovei> of the cause, in Wells’s 
la^ estigatioD of the cause of dew Comparing 
the numerous instances of dew appeanng without 
visible fall of moisture, Wells found that they 
all agreed in the comparative coldness of the surface 
dewed This was all the agreement that he established 
by observation , he did not carry observation to the 
point of determining that there was absolutely no other 
common circumstance \irhen he had simply discovered 
or detected that this circumstance NV’as common to 
dewed surfaces, he tried next to show by reasoning 
from other known facts how the coldness of the surface 
affected the aqueous vapour of the neighbouring air 
He did not establish his Theory of Dew by the 
Method of Agreement but the observation of an agree 
ment or common feature in a number of instances was 
a 6tag,e in the process which hit reached his theory 
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III— Mill's Joint Method of Aorbbmbnt and 
Dipperbncb 

After examining a variety of instances in which an 
effect appears, and finding that they all agree in the 
antecedent presence of some one circumstance, we 
may proceed to examine instances otherwise similar 
(in fan matena, as Prof Fowler puts it) where the 
effect does not appear If these all agree in the 
absence of the circumstance that is uniformly present 
with the effect, we have corroborative evidence that 
there is causal connexion between this circumstance 
and the effect 

The principle of this method seems to have been 
suggested to Mill by Wells's investigations into Pew 
Wells exposed a number of polished surfaces of various 
substances, and compared those m which there was a 
copious deposit of dew with those in which there was 
little or none If he could have got two surfaces, one 
dewed and the other not, identical in every concomi 
tant but one, he would have attained complete proof 
on the principle of Single Difference But this being 
impracticable, he followed a course which approxi 
mated to the method of eliminating every circumstance 
but one from instances of dew, and every circumstance 
but one in instances of no dew Mill sums up as 
follows the results of his experiments " It appears 
that the instances in which much dew is deposited, 
which are very various, agree in this, and, to far at wt 
art able to observe, in ihtt only, that they either radiate 
heat rapidly or conduct it slowly qualities between 
which there is no other arcumstance of agreement 
than that by virtue of either, the body tends to lose 
heat from the surface more rapidly than it can be 
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restored from within The instances, on the contrary, 
in which no dew, or but a small quantity of it, is 
formed, and which are also extremely various, agree 
(as/ar as we can observe) in nothing except in not having 
this same property We seem therefore to have 
detected the characteristic difference between the sub 
stances on which the dew is produced, and those on 
which it IS not produced And thus have been realised 
the requisitions of what we have termed the Indirect 
Method of Difference, or the Joint Method of Agree 
ment and Difference." The Canon of this Method is 
accordingly stated by Mill as follows — 

If two or more instances in which the phenomenon 
occurs have only one circumstance in common, 
while two or more instances m which it does not 
occur have nothing tn common save the absence of 
that circumstance , the circumstance in which alone 
the two sets of instances differ, is the effect, or the 
cause, or an indispensable part of the cause, of the 
phenomenon 

In practice, hoivever, this theoretical standard of 
proof is never attained. What investigators really 
proceed upon is the presumption afforded, to use Prof 
Bam s terms, by Agreement in Presence combined 
with Agreement in Absence When it is found that 
all substances which have a strong smell agree tn 
being readily oxidisable, and that the marsh gas or 
carbonetted hydrogen which has no smell is not 
oxidisable at common temperatures, the presumption 
that oxidation is one of the causal circumstances in 
smell 11 strengthened, even though we have not sue* 
ceeded m eliminating every circumstance but this one 
from either the positive or the negative instances So 
m the following examples given by Prof. Fowler there 
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is not really a compliance with the theoretical require 
meats of Mill’s Method i there ta only an increased 
presumption from the double agreement. The Joint 
Method of Agreement and Difference (or the Indirect 
Method of DilTerence, or, as 1 should prefer to call it, 
the Double Method of Agreement) is being continually 
employed by us in the ordinary affairs of life. If when 
I take a particular kind of food, I find that I invari* 
ably suffer from some particular form of illness, 
whereas, when I leave it off, I cease to suffer, I enter- 
tain a double assurance that the food Is the cause of 
my illness. I have obsert’ed that a certain plant is 
invariably plentiful on a particular soil; if, with 'a 
wide experience, I fail to find it growing on any other 
soil, 1 feel conhtmed in my belief that there is in this 
particular soil some chemical constituent, or some 
peculiar combination of chemical constituents, which 
is highly favourable, if not essential, to the growth of 
the plant." 
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METHODS OF OBSERVATION —MINOR METHODS. 

. L COVCOMITANT VARLiTIOSS. 

Wiatter fhnuyr’tnon rarus ib cry- mar’isr ahet^tr 
enoiktr phenomenon vanes tn some fariteular rrarner, 
a aiker a cajse or an effect cf that pherjemenon, or u 
conrueted tnlh ft through sojne fact cj eauiaUon. 

This sunple pnndple ta coostantlj applied bjr ns m 
conni^og and disconnecting phenomena. If we hear 
a sound which waxes and wanes wnth the rise and fall 
of the wind, we at once connect the two phenomena. 
We may not know Mhat the causal connexion is, but 
if they uniformly vary together, there is at once a 
presumption that the one is causally dependent on the 
other, or that both are effects of the same cause. 

This pnnciple was employed by Wells m his 
researches into Dew. Some bodies are norse con* 
doctors of beat than others, and rough surfaces radiate 
heat more rapidly than smooth Wells made observa 
tions on conductors and radiators of various degrees, 
and found that the amount of dew deposited was 
greater or less according as the objects conducted heat 
slowly or radiated heat rapidly. He thus established 
what Herschel called a “scale of intensity" between 
the conducting and radiating properties of the bodies 
bedewed, and the amount of the dew deposit The 
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exptanatioQ was that in bad conductors the surface 
cools more quickly than in good conductors because 
heat is more slowly supplied from within Similarly 
in rough surfaces there is a more rapid cooling because 
heat IS given off' more quickly But whatever the 
explanation might be, the mere concomitant variation 
of the dew deposit with these properties showed that 
there was some causal connexion between them 

It must be remembered that the mere fact ol con 
eomitant variation is only an index that some causal 
connexion exists The nature of the connexion must 
be ascertained by other means, and may remain a 
problem, one of the uses of such observed facts being 
indeed to suggest problems, for inquiry Thus a 
remarkable concomitance has been observed between 
spots on the sun, displays of Aurora Borealis, and 
magnetic storms The probability is that they are 
causally connected, but science has not yet discovered 
how Similarly in the various sciences properties are 
arranged m scales of intensity, and any correspondence 
between two scales becomes a subject for investigation 
on the assumption that it points to a causal connexion 
We shall see afterwards how in social investigations 
concomitant variations in averages furnish material 
for reasoning 

When two variants can be precisely measured, the 
ratio of their variation may be ascertained by the 
Method of Single Difference We may change an 
antecedent in degree, and watch the corresponding 
change in the effect, taking care that no other agent 
influences the effect in the meantime Often when we 
cannot remove an agent altogether, we may remove it 
in a measurable amount, and observe the result. We 
cannot remove faction altogether, but the more it is 



MctTiods of Oheroation 331 

diminished, the further will a body travel under the 
impulse of the same force 

Until a concomitant variation has been fully 
explained, it is merely an empirical law, and any 
inference that it extends at the same rate beyond the 
limits of observation must be made with due caution 
“Parallel variation," says Professor Bam, “is some 
times interrupted by critical points, as in the expansion 
of bodies by heat, which suffers a reverse near the 
point of cooling Again, the energy of a solution 
does not always follow the strength , very dilute 
solutions occasionally exercise a specific power not 
possessed m any degree by stronger So, m the 
animal body, food and stimulants operate proportionally 
up to a certain point, at which their further operation 
is checked by the peculiarities m the structure of the 
living organs Wc cannot always reason from 
a few steps in a senes to the whole senes, partly 
because of the occurrence of critical points, and partly 
from the development at the extremes of new and 
unsuspected powers Sir John Herschel remarks that 
until very recently 'the formula empincally deduced 
for the elasticity of steam, those for the resistance of 
fluids, and on other similar subjects, have almost 
imanably failed to support the theoretical structures 
that have been erected upon them ’ 

11 ->-SiNOLB Rssidde 

SuMud /rem on^ fhtnomenon tuck fart as prtvtovs taduciton 
has shotrn to be the effect of certain anUceicnU^ and the 
residue of the fhtnonunon u the effect of the remaining 
anlecedenlt 

“ Complicated phenomena, in which several causes 
iBsis*L0fw,ToL u.p 64. 
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copcurnng, opposing, or quite independent of each 
other, operate at once, so as to produce a compound 
effect, may be simplified by subducting the effect of all 
the known causes, as well as the nature of the case 
permits, either by deductive reasoning or by appeal to 
experience, and thus leaving as it were a residual 
phenomenon to be explained It is by this process, in 
fact, that science, in its present advanced state, is 
chiefly promoted Most of the phenomena which 
nature presents are very complicated , and when the 
effects of all known causes are estimated with exact 
ness, and subducted, the residual facts are constantly 
appearing m the form of phenomena altogether new, 
and leading to the most important conclusions ’ ^ 

It IS obvious that this is not a primary method of 
observation, but a method that may be employed with 
great effect to guide observation when a considerable 
advance has been made m accurate knowledge of 
agents and their mode of operation The greatest 
triumph of the method, the discovery of the planet 
Neptune, was won some years after the above passage 
from Herschel s Discourse was written Certain per> 
turbations were observed id the movements of the 
planet Uranus that ts to say, its orbit was found not 
to correspond exactly with what it should be when 
calculated according to the known influences of the 
bodies then known to astronomers These perturba 
tions were a residual phenomenon It was supposed 
that they might be due to the action of an unknown 
planet, and two astronomers, Adams and Le Verrier, 
simultaneously calculated the position of a body such 
as would account for the observed deviations. When 


*ncTiehelsi2u»vrir \ 153 
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telescopes were directed to the spot thus indicated, the 
planet Neptune wa» discovered This was in Sep- 
tember, 1846 before its actual discovery, Sir John 
Herschel exulted in the prospect of it m language that 
strikingly expresses the power of the method “We 
see It," he said, **as Columbus saw America from 
the shores of Spam. Its movements have been felt, 
trembling along the far reaching line of our analysts, 
with a certainty hardly inferior to that of ocular 
demonstration "* 

Many of the new elements in Chemistry have been 
discovered in this way For example, when distinctive 
spectrums had been observed for all known substances, 
then on the assumption that every substance has a 
distinctive spectrum, the appearance of lines not refer* 
able to any known substance indicated the existence 
of hitherto undiscovered substances and directed search 
for them. Thus Bunsen m i 85 o discovered two new 
alkaline metals, Cssium and Rubidium He was 
examining alkalies left from the evaporation of a large 
quantity of mineral water from Dutkheim On apply 
mg the spectroscope to the flame which this particular 
salt or mixture of salts gave olT, he found that some 
bright lines were visible which he had never observed 
before, and which he knew were not produced either 
by potash or soda. He then set to work to analyse 
the mixture, and ultimately succeeded in separating 
t^vo new alkaline substances When he had succeeded 
in getting them separate, it xvas of course by the 
hlethod of Difference that he ascertained them to be 
capable of producing the lines that had excited his 
cunosi^. 
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CiUnBft VII. 


THE METHOD OF EXPLANATION 

Given perptexity as to the cause of any phenomenon, 
what la out natural first atep ? We may describe it aa 
searching for a clue . we look carefully at the ctrcum 
stances with a view to finding some means of assimi 
lating what perplexes us to what is already within our 
knowledge Our next step is to make a guess, or 
conjecture, or, in scientific language, a hypothesis 
We exercise our Reason or l/out, or Imagination, or 
whatever we choose to call the faculty, and try to 
conceive some cause that strikes us as sufficient to 
account for the phenomenon. If it is not at once 
manifest that this cause has xeally operated, our thud 
step IS to consider what appearances ought to present 
themselves if it did operate We then return to the 
facts m question, and observe whether those appear 
ances do present themselves If they do, and if there 
i» no other way of accounting for the effect in all its 
circumstances, we conclude that our guess ts correct, 
that our hypothesis is proved, that we have reached a 
satisfactory explanation 

These four steps or stages may be distinguished in 
most protracted inquiries into cause They correspond 
to the four stages of what Mr Jevons calls the Indue 
tive Method par exeetteneCt Preliminary Observation, 

(334) 
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deals in fictions, and has discarded Newton e declara 
tion Hypotheses non In a fight for popular 

respect, men of science may be tight to claim for 
themselves Imagination, but in the interests of clear 
understanding, the logician must deplore that they 
should defend themselves from a charge due to their 
abuse of one word by making an equally unwarrantable 
and confusing extension of another 

Call it what we will, the faculty of likely guessing, 
of making probable hypotheses, of conceiving in all its 
circumstances the past situation or the latent and 
supramicroscopical situation out of which a phenome 
non has emerged, is one of the most important of the 
scientific man s special gifts It is by virtue of it that 
the greatest advancements of knowledge have been 
achieved, the cardinal discoveries in Molar and 
Molecular Physics, Biology, Geology, and all depart 
ments of Science We must not push the idea ol 
stages m explanatory method too far the right 
explanation may be reached m a Hash The idea of 
stages IS really useful mainly in trying to make clear 
the various difficulties in investigation, and the fact 
that different men of genius may show different powers 
in overcoming them The right hypothesis may occur 
in a moment, as if by simple intuition, but it may be 
tedious to prove, and the gifts that tell m proof such 
as Newton s immense mathematical power m calculat 
ingwhat a hypothesis implies Darwin’s patience in 
verifying, Faraday s ingenuity m devising experiments, 
are all great gifis, and may Iw serviceable at different 
stages But without originality and fertility in 
probable hypothesis, nothing can be done 

The dispute between Mill and Whewell as to the 
place and value of hypotheses in science was in the 
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main s dispute abotit words Mill did not reallj* 
nndervaloe hypothesis, and he ga\e a most lominous 
and accurate account of the conditions of proof But 
here and there he incautiously spoke of the " hypo- 
thetical method ” (by which he meant what we ha\e 
called the method of Explanation) as if it were a 
defective kind of proof, a method resorted to bj saence 
when the “experimental methods' could not be 
applied, \Vhether his language fairly bore this con- 
struction IS not t^orth arguing, but this was manifestly 
the construction that Whewell had in his mind when 
he retorted, as if in defence of h>'potheses, that *' the 
inducti\e process consists in framing successive 
h^'potheses, the comparison of these with the ascer- 
tained facts of nature, and the introduction mto them 
ol such modifications as the comparison may render 
necessary". This is a \ety fair description of the 
whole method of explanation There is nothing really 
inconsistent with it in Mill's account of his “hypo- 
thetical method " , only he erred himself or was the 
cause of error in others in suggesting, intentionally or 
unintentionally, that the Expenmental Methods were 
different methods of proof The “hypothetical method," 
as he described it, consisting of Induction, Ratiocina- 
tion, and Verification, reall> comprehends the pnnciples 
of all modes of observation, whether naturally or arti- 
ficially expenmental We see this at once when we 
ask how the previous knowledge is got m accordance 
with which h} potheses are framed The answer must 
be, by Observation However profound the calcula- 
tions, it must be from observed law's, or supposed 
analogues of them, that we start And it is alwaj s by 
Observation that the results of these calculations are 
\ enfied. 
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Both Mill and Whewell, however, confined them 
selves too exclusively to the great hypotheses of the 
Sciences, such as Gravitation and the Undulatory 
Theory of Light In the consideration of scientific 
method, it is a mistake to confine our attention to 
these great questions, which from the multitude of 
facts embraced can only be verified by prolonged and 
intricate inquiry Attempts at the explanation of the 
smallest phenomena proceed on the same plan, and the 
verification of conjectures about them la subject to 
the same conditions, and the methods of investigation 
and the conditions of verification can be studied most 
simply m the smaller cases Further, I venture to 
think It a mistake to confine ourselves to scientific 
inquiry in the narrow sense, meaning thereby inquiry 
conducted within the pale of the exact sciences For 
not merely the exact sciences but all men in the 
Ordinary affairs of life must follow the same methods 
or at least observe the same principles and conditions, 
m any satisfactory attempt to explain 

Tares appear among the wheat Good seed was 
sown whence, then, come the tares ? " An enemy 
has done this ” If an enemy has actually been 
observed sowing the tares, his agency can be proved 
by descriptive testimony But if he has not been seen 
in the act, we must resort to what is known in Courts 
of Law as circumstantial evidence This is the 
“hypothetical method’ of science. That the tares 
are the work of an enemy is a hypothesis we examine 
all the circumstances of the case in order to prove, by 
inference from our knowledge of similar cases, that 
thus, and thus only, can those circumstances be 
accounted for. Similarly, when a question is raised as 
to the authorship of an anonj'mous book We first 
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search for a clae by carefully noting the diction, the 
structure of the sentences, the character and sources of 
the illustration, the special tracks of thought We 
proceed upon the knowledge that every author has 
characteristic turns of phrase and imagery and 
favourite veins of thought, and we look out for such 
internal evidence of authorship in the work before us 
Special knowledge and acumen may enable us to 
detect the authorship at once from the general resem 
blance to kmown work But if we would have clear 
proof, we must show that the resemblance extends to 
all the details of phrase, structure and imagery we 
must show that our hypothesis of the authorship of 
XY 2 explains all the circumstances And even this 
IS not sufhcient, as many erroneous guesses from 
internal evidence may convince us We must estab 
hsh further that there is no other reasonable way of 
accounting for the matter and manner of the book , foe 
example, that it is not the work of an imitator An 
imitator may reproduce all the superficial peculiarities 
of an author with such fidelity that the imitation can 
hardly be distinguished from the onginal thus few 
can distinguish between Fenton s work and Popes in 
the translation of the Odyssey We must take such 
known facts into account in deciding a hypothesis of 
authorship Such hypotheses can seldom be decided 
on internal evidence alone other circumstantial evi 
dence — other circumstances that ought to be discover 
able if the hypothesis is correct — must be searched for 
The operation of causes that are manifest only in 
their effects must be proved by the same method as the 
operation of past causes that have left only their effects 
behind them Whether light is caused by a projection 
of particles from a lummous body or by an agitation 
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commuQicated through an mtervening medium cannot 
be directly observed The only proof open is to 
calculate what should occur on either hypothesis, and 
observe whether this does occur In such a case there 
18 room for the utmost calculating power and expert 
mental ingenuity The mere makings' of the general 
hypothesis or guess is simple enough, both modes of 
transmitting influence, the projection of moving matter 
and the travelling of an undulation or wave movement, 
being familiar facts But it is not so easy to calculate 
exactly how a given impulse would travel, and 
what phenomena of ray and shadow, of reflection, 
refraction and diffraction ought to be visible in its 
progress Still, no matter how intricate the calcula 
tion, its correspondence with what can be observed is 
the only legitimate proof of the hypothesis. 


n — Obstacles to Explamation — Plurality of 
Causes and Intermixture of Effects 

There are two mam ways lO which explanation may 
be baflled There may exist more than one cause 
singly capable of producing the effect in question, and 
we may have no means of determining which of the 
equally sufficient causes has actually been at work 
For all that appears the tares in our wheat may be 
the effect of accident or of malicious design an 
anonymous book may be the work of an original author 
or of an imitator Again, an eflect may be the joint 
result of several co operating causes, and it may be 
impossible to determine their several potencies The 
bitter article m the Quarterty may have helped to kill 
John Keats, but it co operated with to enfeebled 



Tht Mtihod of Exflanahon 541 

constitution and a naturallyover sensitive temperament, 
and we cannot assign its exact weight to each of these 
coefficients Death may be the result of a combina 
tion of causes ; organic disease co operating with 
exposure, over fatigue co operating with the enfeeble 
meat of the system by disease 
The technical names for these difficulties, Plurality 
of Causes and Intermixture of Effects, are apt to con 
fuse without some clearing up In both kinds of 
difficulty more causes than one are involved but in 
the one kind of case there is a plurality of possible or 
equally probable causes, and we are at a loss to decide 
which in the other kind of case there is a plurality of 
cooperating causes , the effect is the result or product 
of several causes working conjointly, and we are unable 
to assign to each its due share 
It IS with a new to overcoming these difficulties 
that Science endeavours to isolate agencies and ascer* 
tarn what each is capable of singly Mill and Bam 
treat Plurality of Causes and Intermixture of Effects 
in connexion with the Expenmeotal Methods It is 
better, perhaps, to regard them simply as obstacles to 
explanation, and the Expenmental Methods as methods 
of overcoming those obstacles The whole purpose of 
the Experimental Methods is to isolate agencies and 
effects unless they can be isolated, the Methods are 
inapplicable In situations where the effects observable 
may be referred with equal probability to more than 
one cause, you cannot eliminate so as to obtain a 
single agreement The Method of Agreement is 
frustrated And an investigator can get no light from 
mixed effects, unless he knows enough of the causes at 
work to be able to apply the Method of Residues If 
he does not, he must simply look out for or devise 
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instances where the agenaes are at work separately, 
and apply the principle of Single DiJTcrencc 

Great, however, as the difHculties are, the theory of 
Plurality and Intermixture baldly stated makes them 
appear greater than they ate in practice There is a 
consideration that mitigates the complication, and 
renders the task of unravelling it not altogether 
hopeless This is that difTereot causes have distinctive 
ways of operating, and leave behind them marks of 
their presence b} which their agency in a given case 
may be recognised. 

An explosion, for example occura. There ere 
several explosive agencies, capable of causing as much 
destruction as meets the eye at the first glance. The 
agent in the case before ua may be gunpowder or it 
may be dynamite But the two agents are not so 
alike in their mode of operation as to produce results 
identical in every circumstance The expert inquirer 
knows by previous observation that when gunpowder 
acts the objects m the neighbourhood are blackened , 
and that an explosion of dynamite tears and shatters In 
a >vay peculiar to itself He is thus able to interpret 
the traces, to make and prove a hypothesis / • 

A man s body is found dead in water It may be 
a question whether death came by drowning or^ by 
previous violence He may have been sufTocated and 
afterwards throivn into the water But the circum 
stances twll tell the true story Death by drowning 
has distinctive symptoms If drowning was the cause 
water will be found in the stomach and froth in the 
trachea 

Thus, though there may be a plurality of possible 
causes the causation in the given case may be brought 
home to one by distinctive accompaniments, and it Is 
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the business of the scientific inquirer to study these 
What j3 known as the “ nppte mark in sandstone 
surfaces may be produced in various ways The most 
familiar way is by the action of the tides on the sand 
of the sea shore, and the interpreter who knows this 
way only would ascribe the marks at once to this 
agency But ripple marks are produced also by the 
winds on drifting sands, currents of water where no 
tidal influence is felt, and m {act by any body of water 
m a state of oscillation la it, then, impossible to 
decide between these alternative possibilities of 
causation ? No wind npples and current npples and 
tidal npples have each their own special character and 
accompanying conditions, and the hypothesis of one 
rathe: than another may be made good by means of 
these " In rock formations, Mr Page says,* there 
are many things which at first sight seem similar, 
and yet on mote minute examination, differences are 
detected and conditions discovered which render it 
impossible that these appearances can have arisen 
from the came causation" 

The truth is that generally when we speak of 
plurality of causes, of alternative possibilities of causa 
UOn, wc are not thinking of the effect m its individual 
entirety, but only of some general or abstract aspect 
of it> When we say, e^, that death may be produced 
by a great many different causes, poison, gunshot 
wounds, disease of this or that organ, we are thinking 
of death in the abstract, not of the particular case 
under consideration, which as an individual case, has 
characters so distinctive that only one combination of 
causes is possible 
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The efTort of ecience is to become lesa and lest 
abstract in this sense, by observing agencies or com* 
bmations of agencies apart and studying the special 
characters of their effects That knowledge is then 
applied, on the assumption that where those characters 
are present, the agent or combination of agencies has 
been at work. Given an effect to be explained, it is 
brought home to one out of several possible alternatives 
by circumstantial evidence 

Bacon's phrase, Instantia Cruets^ or Finger>post 
Instance, might be conveniently appropriated as a 
technical name for a circumstance that is decisive 
between rival hypotheses. This was, in effect, pro* 
posed by Sir John Hcrschel,* who drew attention to 
the importance of these crucial instances, and gave the 
following example: "A curious example is given by 
M. Fresnel, as decisive, in his mind, of the question 
between the two great opinions on the nature of light, 
which, since the time of Newton and Huyghens, have 
divided philosophers When two very clean glasses 
are laid one on the other, if they be not perfectly Hat, 
but one or both in an almost imperceptible degree 
convex or prominent, beautiful and vivid colours will 
be seen between them , and if these be viewed through 
a red glass, their appearance will be that of alternate 
dark and bright stripes . . . Now, the coloured stripes 
thus produced are explicable on both theories, and are 
appealed to by both as strong confirmatory facts, but 
there is a difference in one circumstance according as 
one or the other theory is employed to explain them 
In the case of the Huygheman doctnne, the intervals 

I Crux in this pbrate mein> a crois erected at the parting of 
ways, with arms to tell whither each way leads. 
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between the bnghl stnpes ought to appear ahxoluiely 
black, in the other, half hn^ht, when viewed [m a 
particular manner] through a pnsm This curious 
case of difference was tried as soon as the opposing 
consequences of the two theories were noted by M 
Fresnel, and the result is stated by him to be decisive 
m favour of that theory which makes light to consist 
m the vibrations of an elastic medium. 


Ill — ^Thb Proof op a Htpothbsis 
The completest proof of a hypothesis is when that 
which has been hypothetically asaumed to exist as a 
means of accounting for certain phenomena is after 
wards actually observed to exist or is proied by 
descriptive testimony to have existed Our argument, 
for example, from internal evidence that Mill m writing 
bis Logic aimed at furnishing a method for social 
investigations is confirmed by a letter to Miss Caroline 
Fox, m which he distinctly avowed that object 
The most striking example of this crowning venfi 
cation m Science is the discovery of the planet 
Neptune, in which case an agent hj pothetically 
assumed was actually brought under the telescope as 
calculated Examples almost equally striking have 
occurred in the history of the Evolution doctrine 
Hypothetical ancestors with certain peculiarities of 
structure have been assumed as links between living 
species, and m some cases their fossils have actually 
l^en found m the geological register 

Such tnumpha of verification are necessanly rare 
For the most part the hypothetical method is applied 
to cases where proof by actual observation is impossible, 
such as prehistoric conditions of the earth or of life 
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upon the earth, or conditions in the ultimate consUtu 
tioa of matter that are beyond the reach of the strongest 
microscope Indeed, some would confine the word 
hypothesis to cases of this kind This, in fact, was 
done by Mill hypothesis, as he defined it, was a con 
jecture not completely proved, but with a large amount 
of evidence in its favour But seeing that the proce 
dure of investigation ta the same, namely, conjecture, 
calculation and comparison of facta with the calculated 
results, whether the agency assumed can be brought 
to the teat of direct observation or not, it seems better 
not to restrict the word hypothesis to incompletely 
proved conjectures, but to apply it simply to a conjec 
tuie made at a certain stage m whatever way it may 
afterwards be vended 

Id the absence of direct verification, the proof of 
a hypothesis is exclusive sufficiency to explain the 
circumstances The hypothesis must account for all 
the circumstances, and there must be no other way of 
accounting for them Another requirement was men* 
tioned by Newton in a phrase about the exact meaning 
of which there has been some contention The first 
of his Heguls Fhilosophandi laid down that the cause 
assumed must be a vera causa " We are not,'* the 
Rule runs, " to admit other causes of natural things 
than such as both are true, and suffice for explaining 
their phenomena 

It has been argued that the requirement of “ verity ” 
IS superfluous ; that it is really included in the require* 
ment of sufficiency, that if a cause is sufficient to 
explain the phenomena it must tfso facto be the true 

iC&ssaa leium DaU»al>tuD non plates admitu debere qeiin 
et vete suit et eatum phcRomenis explicsndis sufSeiant 
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cause This may be technically arguable, given a 
sufficient labtude to the word sufficiency nevertheless, 
It IS convenient to distinguish between mere sufficiency 
to explain the phenomena m question, and the proof 
othenvise that the cause assigned really exists tn rerum 
natura, or that it operated in the given case The 
frequency with which the expression vera eausa has 
been used since Newton's bme shows that a need is 
felt for It, though it may be hard to define ** verity ” 
precisely as something apart from ** sufficiency If we 

examine the common usage of the expression we shall 
probably find that what is meant by insisting on & vera 
tausa IS that we must have some evidence for the cause 
assigned outside the phenomena tn quesbon In 
seeking for venficabon of a hypothesis we must extend 
our range beyond the limited Ibcts that have engaged 
our cunosity and that demand explanation 
There can be little doubt that Newton himself aimed 
his rule at the Cartesian hypothesis of Vortices. This 
was an attempt to explain the solar system on the 
hypothesis that cosmic space is filled with a fluid m 
which the planets are carried round as chips of wood 
m a whirlpool, or leaves or dust in a whirlwind. Now 
this IS so far a vera eausa that the action of fluid 
vorbces is a ffimiliar one we have only to sbr a cup 
of tea with a bit of stalk m it to get an instance The 
agency supposed is sufficient also to account for the 
revolution of a planet round the sun, given sufficient 
strength m the fluid to buoy up the planet But if 
there were such a fluid in space there would be other 
phenomena and m tbe absence of these other 
phenomena the h>pothests must be dismissed as 
imaginary The fact that comets pass into and out 
of spaces where the vorbces most be assumed to be 
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in action without exhibiting any perturbation la an 
imiantia erunt against the hypothesis 
If by the requirement of a veret causa yvrtro meant 
that the cause assigned must be one directly open to 
observation, this would undoubtedly be too narrow a 
limit It would exclude such causes as the ether which 
la assumed to fill interstellar space as a medium 
for the propagation of light The only evidence for 
such a medium and its various properties is sufficiency 
to explain the phenomena Like suppositions as to 
the ultimate constitution of bodies, it is of the nature 
of what Professor Bain calls a ‘'Representative 
Fidtion ” the only condition » that it must explain all 
the phenomena, and that there must be no other way of 
explaining all When it la proved that light travels 
with a finite velocity, we are confined to two alternative 
ways of conceiving its transmission, a projection of 
matter from the luminous body and the transference of 
Vibrations through an intervening medium Either 
hypothesis would explain many of the facts out 
choice must rest with that which best explains all 
But supposing that all the phenomena of light were 
explained by attributing certain properties to this 
intervening medium, it would probably be held that 
the hypothesis of an ether had not been fully venfied 
till other phenomena than those of light had been 
shown to be incapable of explanation on any other 
hypothesis If the properties ascribed to it to explain 
the phenomena of light sufficed at the same time to 
explain othenvise inexplicable phenomena connected 
with Heat, Electricity, or Gravity, the evidence of its 
reality would be greatly strengthened 
Hot only must the circumstances m hand be 
explained, but other circumstances must be found to 
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l}e such as we should expect if the cause assigned 
really operated Take, for example, the case of 
Erratic blocks or boulders, huge fragments of rock 
found at a distance from their parent strata The 
lowlands of England, Scotland, and Ireland, and the 
great central plain of Northern Europe contain many 
such fragments Their composition shows indubitably 
that they once formed part of hills to the northward of 
their present site They must somehow have been 
detached and transported to where we now find them 
How? One old explanation is that they were earned 
by witches, or that they were themselves witches acci 
dentally dropped and turned into stone Any such 
explanation by supernatural means can neither be 
proved nor disproved Some logicians would exclude 
such hypotheses altogether on the^ground that they 
cannot be rendered either more or less probable by subae 
quent examination * The proper scientific limit, how 
ever, is not to the making of hypotheses, but to the 
proof of them The more hypotheses the merrier 
only if such an agency as witchcraft is suggested, we 
should expect to find other evidence of its existence m 
other phenomena that could not otherwise be explained, 
Again, St has been suggested that the erratic boulders 
may have been transported by water Water is so far 
a vera causa that currents are known to be capable of 
washing huge blocks to a great distance But blocks 
transported in this way have the edges worn off by the 
faction of their passage and, besides, currents strong 
enough to dislodge and force along for miles blocks 
as big as cottages must have left other marks of their 

'Bee PioLFowlet on the Condtbons of Hypothetet Iniuehtt 
Logu, pp XO0-X15 
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presence The explanation now received is that 
glaciers end icebergs were the means of transport 
But this explanation was not accepted till multitudes 
of circumstances were examined all tending to show 
that glaciers had once been present in the regions 
where the erratic blocks ate found The minute habits 
of glaciers have been studied where they still exist 
how they slowly move down carrying fragments of 
rock , how icebergs break off when they reach water, 
float off with their load and drop it when they melt, 
how they grind and smooth the surfaces of rocks over 
Which they pass or that are froxcn into them how 
they undercut and mark the faces of precipices past 
which they move , how moraines are formed at the 
melting ends of them, and so forth When a district 
exhibits all the circumstances that are now observed 
to attend the action of glaciers the proof of the 
h} pothesis that glaciers were once there is complete. 
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SUPPLEMENTARY METHODS OF INVESTIGATION 

I — The Maintenance op Averages — Supplement 
TO THE Method op Dikperencs 
A certain amount of law obtains among events that 
are usually spoken of as matters of chance or accident 
m the individual case Every kind of accident recurs 
with a certain uniformity If we take a succession of 
periods, and divide the total number of any kind of 
event by the number of periods, we get what is called 
the average for that period and it is observed that 
such averages are maintained from period to period 
Over a senes of years there is a fixed proportion 
between good harvests and bad, between wet days and 
dry every year nearly the same number of suicides 
takes place, the same number of crimes, of accidents 
to life and limb, even of suicides, crimes, or injuries by 
particular means every year m a tovm nearly the 
same number of children stray from their parents and 
are restored by the police every year nearly the same 
number of persona post letters without putting an 
address on them 

This maintenance of averages is simple matter of 
observation, a datum of experience, an empirical law 
Once an average for any kmd of event has been 
noted, we may count upon its continuance as we count 
upon the continuance of any other kind of observed 
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uniformity Insurance companies proceed upon such 
empirical laws of average in length of life and 
immunity from injurious accidents by sea or land 
therr prosperity is a practical proof of the correctness 
and completeness of the observed facts and the sound 
ness of their inference to the continuance of the average 

The constancy of averages is thus a guide in prac 
tice But ID reasoning upon them m investigations of 
cause, we make a further assumption than continued 
uniformity We assume that the maintenance of the 
average is due to the permanence of the producing 
Causes We regard the average as the result of the 
operation of a limited sum of forces and conditions, 
incalculable as regards their particular incidence, but 
always pressing into action, amd thus likely to operate 
a certain number of times withio a limited period 

Assuming the correctness of this explanation, it 
Would follow that any change tn the average tt due to 
tome change in the froduang conditions , and this deriva* 
live law IS applied as a help in the observation and 
explanation of social facts Statistics are collected 
and classified averages are struck and changes in 
the average are lefened to changes id the concomitant 
conditions 

With the help of this law, we may make a near 
approach to the precision of the Method of Difference 
A multitude of unknown or unmeasured agents may 
be at work on a situation, but we may accept the 
average as the result of their joint operation If then 
a new agency is introduced or one of the known agents 
is changed in degree, and this is at once followed by a 
change in the average, we may with fair probability 
refer the change in the leault to the change in the 
antecedents 
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The difficulty is to find a situation where only one 
antecedent has been changed before the appearance 
of the effect This difficulty may be diminished m 
practice by eliminating dianges that we have reason 
to know could not have affected the circumstances in 
question Suppose, for example, our question is 
whether the Education Act of 1872 had an influence 
in the decrease of juvenile crime Such a decrease 
took place post hoc, was it propter hoet We may at 
once eliminate or put out of account the abolition of 
Purchase m the Army or the extension of the Franchise 
as not having possibly exercised any influence on 
juvenile cnme But with all such eliminations, there 
may still remain other possible influences, such as an 
improvement in the organisation of the Police, or an 
expansion or contraction of employment " Can you 
tell me m the face of chronology/ a leading statesman 
once asked, ** that the Crimea Act of 1887 did not 
diminish disorder in Ireland?” But chronological 
sequence alone is not a proof of causation as long as 
there are other contemporaneous changes of condition 
that may also have been influential 

The great source of fallacy is out proneness to 
eliminate or isolate in accordance with our prejudices 
This has led to the gibe that 8n> thing can be proved 
by statistics Undoubtedly statistics may be made to 
prove anything if jou have a sufficiently low standard 
of proof and ignore the facts that make against your 
conclusion But averages and variations in them are 
instructive enough if handled with due caution The 
remedy for rash conclusions from statistics is not no 
statistics but more of them and a sound knowledge of 
the conditions of reasonable proof, 
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II — The Presumption prom Extra Casual 
Coincidence 

We have seen that repeated coincidence raises a 
presumption of causal connexion bet^veen the coincid 
ing events If we find two events going repeatedly 
together, either abreast or in sequence, we infer that 
the two are somehow connected in the way of causa 
tion, that there is a reason for the coincidence in the 
manner of their production It may not be that the 
one produces the other, or even that their causes are 
in any way connected but at least, if they are inde 
pendent one of the other, both are tied do\vn to happen 
at the same place and time — the coincidence of both 
with time and place is somehow fixed 

But though this IS true in the mam, it is not true 
without qualification We expect a certain amount of 
repeated coincidence without supposing causal con 
nexiOQ If certain events are repeated very often 
within our experience, if they have great positive 
frequency, we may observe them happening together 
more than once without concluding that the coincidence 
IS more than fortuitous 

For example, if we live in a neighbourhood possessed 
of many black cats, and sally forth to our daily business 
m the morning a misfortune in the course of the day 
might more than once follow upon out meeting a 
black cat as we went out without raising in our minds 
any presumption that the one event was the result of 
the other 

Certain planets are above the horizon at certain 
periods of the year and below the horizon at certain 
other periods All through the year men and women 
are born who aftenvards achieve distinction in various 
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walks of life, m love, m war, in business, at the bar, 
in the pulpit We perceive a certain number 0 ! 
coincidences between the ascendancy of certain planets 
and the birth of distinguished individuals without 
suspecting that planetaiy influence was concerned in 
their superiority 

. Marriages take place on all days of the year the 
sun shines on a good many da>s at the ordinary time 
for such ceremonies , some marriages are happy, some 
unhappy, but though in the case of many happy 
marriages the sun has shone upon the bride, we regard 
the coincidence as merely accidental 

Men often dream of calamities and often suffer 
calamities m real life we should expect the comci 
dence of a dream of calamit> followed by a reality to 
occur more than once as a result of chance There 
ace thousands of mea of different oationahties in 
business in Loudon, and many fortunes are made we 
should expect more than one man of any nationality 
represented there to make a fortune without arguing 
any connexion bertseen his national!^ and his success 

We allow, then, for a certain amount of repeated 
coincidence without presuming causal connexion can 
any rule be laid down for determining the exact 
amount 7 

Prof Bain has formulated the following rule 
“ Consider the positive frequency of the phenomena 
themsehes, and how great frequency of coincidence 
must follow from that, supposing there is neither con 
nexion not repugnance If there be greater frequency, 
there is connexion, if less, repugnance ’ 

I do not know that we can go further definite in 
precept The number of casual coincidences bears a 
ctrtam proportion to the positive frequency of the 
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comDdiQg pheromcna that proportion is to be deter 
mined b) common sense to each case It may be 
possible, however, to bnng out more clearly the pnn 
ciple on which common sense proceeds m deciding 
what chance will and will not account for, although 
out exposition amounia only to making more cleat 
nhat It IS that we mean by chance as distinguished 
from assignable reason I nmuld suggest that m 
deciding nhat chance will not account for, we make 
TcgtessiNe application of a principle which may be 
called the principle of Fqaaland Unequal Altematnes, 
and which may be worded aa rollouts — 

or a given number of po*»ible allemitive* at) equally 
poiiible, one of which is bound to occur at a given 
tune we expect each to have its turn an equal 
number of times m the long run If several of the 
sitemstivee are of the came kind we expect aa 
alternative of that kind to recur with a frequency 
proportioned to their greater number If any ol 
the alternatives has an ad^antsge, it will recur with 
a frequency proportioned to the strength of that 
advantage 

Situations in which alleraatives are absolutely equal 
are rare in nature, but they are artificially created for 
games " of chance, as m tossing a com, throunng 
dice, draiMng lots, shuflling and dealing a pack of 
cards. The essence of all games of chance is to con 
struct a number of equal alternatives making them as 
nearly equal as possible and to make no prearrange 
ment which of the number shall come off We then 
say that this is determined by chance. If we ask why 
we believe that when we go on bringing off one alter 
native at a time, each will have its turn, part of 
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of our pnnciple. The third is illustrated by a loaded 
com or die 

By making regressive application of the principle 
thus ascertained by experience, we often obtain a clue 
to special causal connexion We are at least enabled 
to isolate a problem for investigation If we find one 
of a number of alternatives recurring more frequently 
than the others, we are entitled to presume that they 
ate not equally possible, that there is some inequality 
in their conditions 

The inequality may simply lie in the greater possible 
frequency of one of the coinciding events, as when 
there are three black balls in a bottle of six. We 
must therefore discount the positive tequency before 
looking for any other cause. Suppose, for example, 
we find that the ascendant of Jupiter coincides more 
frequently with the birth of men afterwards dis 
tinguished in business than with the birth of men 
otherwise distinguished, say m war, or at the bar, or 
ID scholarship We are not at liberty to conclude 
planetary influence till we have compared the positive 
frequency of the different modes of distinction 
The explanation of the more frequently repeated 
coincidence may simply be that more men altogether 
ate successful in business than in whr or law or 
scholarship If so, we say that chance accounts for 
the coincidence, that is to say, that the coincidence 
casual as far as planetary influence is concerned 
So in epidemics of fever, if we find on taking a long 
average that more cases occur in some streets of a 
town than in others, we are not warranted in conclud 
ing that the cause lies m the sanitary conditions of 
those streets or in any special liability to infection 
without first taking into account the number of families 
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among Celtic, and the Protestant among Teutonic 
The coincidence is greater than chance will account 
for Is the explanation then to be found in some 
special adaptability of the religious system to the 
character of the people? This may be the right 
explanation, but we have not proved it by merely dis 
counting chance To prove this we must show that 
there was no other cause at work, that character was 
the only operative condition in the choice of system, 
that political combinations, for example, had nothing 
to do with it The presumption from extra casual 
coincidence 13 only that there is a special cause 10 
determining what that is we must conform to the 
ordinary conditions of explanation 

So coincidence between membership of the Govern 
ment and a classical education may be greater than 
chance would account for, and yet the circumstance of 
having been taught Latin and Greek at school may 
have had no special influence in qualifying the members 
for their duties The proportion of classically educated 
in the Government may be greater than the proportion 
of them in the House of Commons, and yet their 
eminence may be in no way due to their education 
Men of a certain social position have an advantage 
in the competition for office and all those men have 
been taught Latin and Greek as a matter of course. 
Technically speaking, the coinciding phenomena may 
be independent effects of the same cause 

3 Where the aUemaiive possibilities are very 
numerous we are apt not to make due allowance for 
the number, sometimes overrating it, aometimes under 
rating it 

The fallacy of underrating the number is often seen 
in games of chance, where the object is to create a vast 
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number of alternatives, all equally possible, equally 
open to the player, without his being able to affect 
the advent of one more than another In whist, for 
example, there are some six billions of possible hands 
Yet it 13 a common impression that, one night ivith 
another, in the course of a ^ear, a player will have 
dealt to him about an equal number of good and bad 
hands This la a fallaqr A. very much longer time 
IS required to exhaust the possible combinations 
Suppose a player to have 2000 hands in the coarse of 
a year this is only one “set,” one combination, out 
of thousands of millions of such sets possible Among 
those millions of sets, if there is nothing but chance 
in the matter, there ought to be all proportions of good 
and bad, some sets all good, some all bad, as well as 
some equall) dmded between good and bad * 

Sometimes, however, the number of possible alter 
natives is overrated Thus, visitora to London often 
remark that they never go there without meeting some 
body from their own locality, and they are surpnsed 
at this as if they bad the same chance of meeting their 
fellow visitors and any other of the four millions of 
the metropiolis But really the possible alternatives 
of rencounter are far less numerous The places 
frequented by visitors to London are filled by much 
more limited numbers the possible rencounters are 
to be counted hy thousands rather than by millions 

1 See Dc iloTgzai Essa/ vHpr9taiiUhtt,c.yL,'*0a Commca 
Nouont of ProbebQjty “ 
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PROBAHLE INFERENCE TO PARTICULAR'!— THE 
.MEASUREMENT OP PROBABILITY 

Undoudtedly there are degrees of probability Not 
only do we expect some events with more confidence 
than others we may do 6^ and our confidence may 
be misplaced but we have reason to expect some 
with more confidence than others. There are different 
degrees of ratiaoal expectation Can those degrees be 
measured numerically? 

The question has come into Logic from the mathe 
maticians. The calculation of Probabilities is a 
branch of Mathematics We have seen how it may 
be applied to guide investigation by eliminating what 
IS due to chance, and it has been vaguely conceived by 
logicians that what is called the calculus of proba 
bilities might be found useful also in determining by 
exact numerical measurement the probability of single 
events. Dr Venn, who has written a separate treatise 
on the Logic of Chance, mentions "accurate quanti 
tative apportionment of our belief as one of the goals 
which Logic should strive to attain The following 
passage will show his drift * 

A man in good health would doubtless like to know 
whether be will be alive this time next year The fact 
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will be settled one way or the other m dae time, if he can 
afford to wait, but if he wants a present decision, Statistics 
and the Theory of Probability can alone give him any 
information He learns that the odds are, say five to 
one that he wiU survive, and this js* an answer to his 
question as far as any answer can be given Statisticians 
are gradually accumulating a vast mass of data of this 
general character What they may be said to aim at is to 
place us 10 the position of being able to say, in any given 
time or place, what are the odds for or against any at 
present indeterminable fact which belongs {0 a class 
admitting of statistical treatment 

Again, outside the regions of statistics proper^which 
deal, broadly speaking, with events which can be numbered 
or measured, and which occur with some frequency— there 
13 still a large held as to which some better approach 
to a reasoned intensity of belief can be acquired What 
will be the issue of a coming war ? Which party will win 
in the nest election? WtU a patient m the crisis of a 
given disease recover or not? That statistics are lying 
here in the background, and are thus indirectly eScieni 
In producing and graduating our belief, I fully held, but 
there is each a large intermediate process of estimating, 
and such scope for the exercise of a practised judgment, 
that no direct appeal to statistics in the common sense 
can directly help us In sketching out therefore the 
claims of an Ideal condition of knowledge, we ought 
clearly to include a doe apportionment of belief to every 
event of such a class as this It is an obvious defect that 
one man should regard as almost certain what another 
man regards as almost impossible Short, therefore, of 
certain prevision of the future, we want complete agree 
ment as to the degree of probability of every future event 
and for that matter of every past evert as well 

TechnicaU> speaking, if v.e estead the name 
blodalitj Jsee p 7S) to anj qualification of the ccr 
tainty of a statement of belief, what Dr Venn here 
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desiderates, as be has himself suggested, is a more 
exact measurement of the Modality of propositiost 
We speak of things as being certain, possible, tmpos 
Bible, probable, extremely probable, faintly probable, 
and so forth taking certainty as the highest degree o! 
probability* shading gradually doivn to the xero of the 
impossible, can we obtain an exact numerical measure 
for the gradations of assurance 7 

To examine the principles of all the cases in which 
chances for and against an occurrence have been cal 
culated from real or hypothetical data, would be to 
trespass into the province of Mathematics, but a few 
simple cases will serve to show what it is that the 
calculus attempts to measure, and what is the practical 
value of the measurement as applied to the probability 
of a single event 

Suppose (here are too balls in a box, 30 white and 
70 black, all being alike except m respect of colour, we 
say that the chances of drawing a black ball as against 
a white are as 7 to 5, and the probability of drawing 
black IS measured by the fraction ^ In believing 
this we proceed 00 the pnnciple already explained 
(p 356} of Proportional Chances We do not know 
for certain whether blade or white will emerge, but 
knowing the antecedent situation we expect black 


^ Mr Jevons held that all inference is inerel/ probable and tbat 
no Inference is certain Bot tbla ts a purpoaeleu repudiation oi 
common meaning which he cannot h maelf consistently adhere 
to We find him saying tbat if a penny la tossed into air it 
will cfriatnly come down on one aide or the other, on which 
side being a matter of probabil ty In common speech probab I ty 
IS applied to a degree of belief short of certainty, but to say tbat 
certainty is tbe highest degree of probability does no violence to 
the common meaning 
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rather than white with a degree of assurance corres 
ponding to the proportions of the two in the box It 
18 our degree of rational assurance that we measure by 
this fraction, and the rationality of it depends on the 
objective condition of the &cts, and is the same for all 
men, however much their actual degree of confidence 
may vary with individual temperament That black 
wilt be drawn seven times out of every ten on an 
average if we go on dramng to infinity, is as certain 
as any empirical law it is the probability of a single 
draw that we measure by the fraction ^ 

When we build expectations of single events on 
statistics of observed proportions of events of that 
kind, It IS ultimately 00 the same principle that 
rational expectation rests That the proportion will 
obtain on the average we regard as certain the ratio 
of favourable cases to the whole number of possible 
alternatives is the measure of rational expectation 
or probability in regard to a particular occurrence 
If every year five per cent of the children of a town 
stray from their guardians, the probability of this or 
that child 8 going astray is The ratio is a correct 
measure only 00 the assumption that the average is 
maintained from year to year 

Without going into the combination of probabilities, 
we are now m a position to see the practical value of 
such a calculus as applied to particular cases There 
has been some misunderstanding among logicians on 
the point Mr Jevons rebuked Mill for speaking dis 
respectfully of the calculus, eulogised it as one of the 
noblest creations of the human intellect, and quoted 
Butlers saying that “Probability is the guide of life . 
But when Butler uttered this famous saying he was 
probably not thinking of the mathematical calculus of 
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probabilities as applied to particular cases, and it was 
this special application to which Mill attached com 
paratively little value 

The truth is that we seldom calculate or have any 
occasion to calculate individual chances except as a 
matter of curiosity It is true that insurance offices 
calculate probabilities, but it is not the probability of 
this or that man dying at a particular age The 
precise shade of probability for the individual, m so 
far as this depends on vital statistics, is a matter of 
indiffierence to the company as long as the average is 
maintained Our expectations about any individual 
life cannot be measured by a calculation of the chances 
because a variety of other elements affect those expec 
tations We form beliefs about individual cases, but 
we try to get surer grounds for them than the chances 
as calculable from statistical data Suppose a person 
were to institute a home for lost dogs, he would doubt 
less try to ascertain how many dogs were hi ely to go 
astray, and in so doing would be guided b> statistics 
But in judging of the probability of the straying of a 
particular dog he would pay little heed to statistics 
as determining the chances, but would proceed upon 
empirical knowledge of the character of the dog and 
hia master Even in betting on the field against a 
particular horse, the bookmaker does not calculate 
from numerical data such as the number of horses 
entered or the number of times the favourite has been 
beaten he tries to get at the pedigree and previous 
performances of the various horses in the tunning 
We proceed by calculation of chances only when ne 
cannot do better 
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IKPERENCE FROM ANALOGY 

The word Analogy was appropnalcd by Mill, m accor 
dance with the usage of the eighteenth century, to 
designate a ground of inference distinct from that on 
which we proceed in extending a law, empirical or 
scientific, to a new case But it is used in various 
other senses, more or less similar, and m order to 
make clear the exact logical sense, it is well to specify 
some of these The original word dvaAoyia, as em 
ployed by Aristotle, corresponds to the word Proportion 
m Arithmetic it signified an equality of ratios, ta-JrTjt 
Xxryuy two Compared with four is analogous to four 
compared with eight There is something of the same 
meaning in the technical use of the word in Physiology, 
where it is used to signify similarity of function as 
distinguished from similanty of stiuctuie, which is 
called homology thus the tail of a whale is analogous 
to the tail of a hsh, inasmuch as it is similarly used 
for motion, but it is homologous with the hmd legs of 
a quadruped, a mans arms are homologous with a 
horse’s fore legs, but they are not analogous inasmuch 
as they are not used for progression. Apart from 
these technical employments, the word is loosely used 
m common speech for any kind of resemblance. Thus 
De Quincey speaks of the “ analogical ’’ power in 
memorj , meaning thereby the power of recalling things 
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by their inhereat hlceness as distinguished from their 
casual connexions or their order in a series But even 
m common speech, there is a trace of the original 
meaning generally when we speak of analogy we 
have in our minds more than one pair of things, and 
what we call the analogy is some resemblance between 
the different pairs This is probably what Whately 
had in view when he defined analogy as " resemblance 
of relations” 

In a strict logical sense, however, as defined by 
Mill, sanctioned by the previous usage of Butler and 
Kant, analogy means more than a resemblance of 
relations It means a preponderating resemblance 
between Uvo things such as to warrant us in inferring 
that the resemblance extends further This is s 
species of argument distinct from the extension of an 
empirical law In the extension of an empirical law, 
the ground of inference is a coincidence frequently 
repeated within our experience, and the inference is 
that it has occurred or will occur beyond that expert 
ence in the argument from analogy, the ground of 
inference is the resemblance between two individual 
objects or kinds of objects 10 a certain number of 
points, and the inference is that they resemble one 
another in some other point, known to belong to the 
one, but not known to belong to the other “Two 
things go together in many cases, therefore in all, 
including this one,” is the argument in extending a 
generalisation “Two things agree in many respects, 
therefore in this other, is the argument from analogy 

The example given by Reid in bis IntelUctual Pmters 
has become the standard illustration of the peculiar 
argument from analogy 

We may obierve a very great similitude between (hit 
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earth which we inhabit and the other planets, Saturn, 
Jupiter, Mars, Venus and Mercury They all revolve round 
the sun, as the earth doet, although at different distances 
and in different periods They borrow all their light from 
the sun, as the earth does Several of them are known to 
revolve round their axis like the earth, and by that means 
have like succession of day and night Some of them have 
moons, that serve to give them light in the absence of 
the sun, as our moon doet to us They are all, m their 
motions, subject to the same law of gravitation as the earth 
18 Prom all this similitude it is not unreasonable to think 
that these planets may^ like our earth, be the habitation 
of various orders of living creaturea. There is some proba 
bility m this conclusion &om analogy ^ 

The argument from analogy is sometimes said to 
range through all degrees of probability from certainty 
to geco But this is true only if we take the word 
analogy in its loosest sense for any kind of resemblance 
If we do this, we may call any kind of argument an 
argument from analogy, for all inferences turn upon 
resemblance I believe that if I throw my pen in the 
air It will come down again, because it is like other 
ponderable bodies But if we use the word m its 
limited logical sense, the degree of probability is much 
nearer aero than certainty This is apparent from the 
conditions that logicians have formulated of a strict 
argument from analogy 

I The resemblance mast be preponderating In 
estimating the value of an argument from analogy, we 
must reckon the points of difference as counting against 
the conclusion, and also the points in regard to which 
we do not know whether the two objects agree or 
differ The numerical measure of value is the ratio of 


^ Hamilton s Rt*i p ajd. 
*4 
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the points of resemblance to the points of difference 
plus the nntnown points Thus, m the aignmtnt that 
the planets are inhabited because they resemble the 
earth in some respects and the earth is inhabited, the 
force of the analogy is weakened by the fact that we 
Jmow very little about the surface of the planets 

a In a numerical estimate all circumstances that 
hang together as effects of one cause must be reckoned 
as one Otherwise, we might make a fallaciously 
imposing array of points of resemblance Thus in 
Reid's enumeration of the agreements between the 
earth and the planets, their revolution round the sun 
and their obedience to the law of giavitation should 
count as one point of resemblance If two objects 
agree in a, h, e, d, e, but h follows from a, and d and t 
from c, the hve points count only as two 

3 If the object to which we infer is known to 
possess some property incompatible with the property 
inferred, the genera] resemblance counts for nothing 
The moon has no atmosphere, and we know that air is 
an mditpeosable condition of life Hence, however 
much the moon may resemble the earth, we are 
debarred from concludmgthat there are living creatures 
on the moon such at we know to exist on the earth. 
We know also that life such as it is on the earth is 
possible only within certain limits of temperature, and 
that Mercury IB too hot for life, and Saturn too cold, no 
matter how great the resemblance to the earth m other 
respects 

4. If the property inferred is known or presumed to 
be a concomitant of one or more of the points of 
resemblance, any argument from analogy 18 superfluous 
This IS, in effect, to say that we have no occasion to 
argue from general resemblance when we have 
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reason to believe that a property follows from some 
thing that an object is known to possess If we knew 
that any one of the planets possessed all the conditions, 
positive and negative of life, we should not require 
to reckon up all the respects in which it resembles 
the earth m order to create a presumption that it«ia 
inhabited We should be able to draw the conclusion 
on other grounds than those of analogy Ne^vton’s 
famous inference that the diamond is combustible is 
sometimes quoted as an argument from analogy But, 
technically speaking, it was rather, as Professor Bain 
has pointed out, of the nature ofan extended generalisa 
tioQ Comparing bodies in respect of their densities and 
refracting powers, he observed that combustible bodies 
refract more than others of the same density, and 
observing the exceptionally high refracting power of 
the diamond, he inferred from this that it was com 
bustible, an inference afrecwatda confirmed by expen 
ment “The concurrence of high refracting powet 
with inflammability was an empirical law , and 
Newton, perceiving the law, extended it to theadjacent 
case of the diamond The remark is made by Brewster 
that had Newton known the refractive powers of the 
minerals greenoektli and ocfohedrxte, be would have 
extended the inference to them, and would have been 
mistaken ' ‘ 

From these conditions it will be seen that we cannot 
conclude with any high degree of probability from 
analogy alone This is not to deny, as Mr. Jevons 
seems to suppose, that analogies, m the sense of 
general resemblances, are often useful in directing 
investigation When we find two things very much 
alike, and ascertain that one of them possesses a 

* Bun’i Lfffw, li X45 
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certain property* the presamption that the other has 
the same is atrong enough to make it worth while 
trying whether sa a matter of fact tt has It is said 
that a general resemblance of the hills near Ballarat 
in Australia to the Californian hills where gold had been 
foijnd suggested the idea of digging for gold at Ballarat 
This was a jucky issue to an argument from analogy* 
but doubtless many have dog for gold on similar 
general resemblances without finding that the resem 
blaoce extended to that particular Similarly, many 
of the extensions of the Pharmacopeia have proceeded 
upon general resemblances, the fact that one drug 
resembles another in certain properties being a suifi 
cient reason for trying whether the resemblance goes 
further The lucky guesses of what la known as 
natural sagacity are often analogical A man of wide 
expeneflce in any subject matter such as the weather, 
or the conduct of men m war, in business, or m 
politiea, may conclude to the case in hand from some 
previous case that bears a general resemblance to it, 
and very often hts conclusions may be perfectly sound 
though he has not made a numerical estimate of the 
data 

The chief source of fallacy in analogical argument 
IS Ignoring the number of points of difference It 
often happens that an amount of resemblance only 
sufhetent for a rhetorical aimile is made to do duty as 
a solid argument Thus the resemblance between a 
hving body and the body politic is sometimes used to 
support inferences from successful therapeutic treat 
ment to State policy. The advocates of annual 
Parliaments in the time of the Commonwealth based 
their case on the serpent’s habit of annually casting 
its skin 
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Wisest of beuti the eerpeBt see, 

Joit emblem of etenu^, 

And of a St2te*a dotation ; 

Each year an annual akin he takes. 

And with &eih life and Ttfoos wakes 
At emy renoratioo 

BnUlnl that lerpent imitate. 

Thy Commons Hoos^ that of Sttt%, 

By annual choice restore , ' , 

So choosing tboo shalt live aecuxe. 

And freedom to thy boos more, , 

TQl Time ihatl be do mote. 

Carlyle’s aaytog that a ahtp contd never he taken 
rotind Cape Horn if the crew were consulted every 
Une the captain proposed to alter the course, if taken 
seriously as an analog/ca) itgamnl agiinst ’Represen' 
tative Government, is open to the objection that the 
differences between a ship and a State are too great 
for any argument from the one to the other to be of 
value. It was such fallacious analogies as these that 
Heme had in viewio bis humorous prayer, “Heaven 
defend us from the Evxi One and from metaphors 




t STMST 



MURRAY’S 

UNIVERSITY MANUALS 


edited by 

W. A. KNIGHT, LL.D., 

Forms lyofSt AodrewslAiiTen tf 


A HISTORY OF ASTRONOMY 
By Arthur Berrj, M A , 

>«1 otv of Kl £ a Col ei,« Cambridge 

With O' tr One Hundred Illutltaitons Croun 8i/p 6s 

Primitive AsTRosoMt— G reek Astronomv— The Middle 
Ages — Cofermcus — T uc Reception of the Copermck, 
Theory and the Progress of Ocsbrvatios— Galileo— 
Kepler— Prom Galileo to Newton — Usiversal Gbamta 
T ioN — O eservational Astronomy in the iSth Centura — 
Gpavitational Astronomy in the i8th Century — Her 
sciiEL— T he 19TH Century — List of Authorities and or 
Books for Students — Index 

SuppJ es in a very satr^factory waya decided des dcralum —Atke etuni 
\n adm rable volume one ol the best ol the senes* —SI James s 

Casetle 


AN INTRODUCTION TO MODERN 
GEOLOGY 

Bj R D Roberts, LL.D 

W ith Colound tps and III estr it ons CronnZ o 

Pari I pROGRrss or Geological Thought — Part II 
Destkection of L^nd— P ar/ HI Construction of Land 
—part I\ Evolution of Land Areas • 

Adm rable it e -cry wai— n-arrscif^etil a compaetnes in tl oroughnev« 
and ra the inlerest marncr in jecl »s handed. —Scoitn-an, 



MURRAY’S 

UNIVERSITY MANUALS 


Edited b) 

AY. A. KNIGHT, LL.D., 

Foroerly o( SU \(idre vs Coivers ty 


A HISTORY OF ASTRONOMY 
By Arthur Berr>, M A , 

>< f> ui Kin]fsC>Uv$r 

Uttho tr Ont Hundred Jlluthaitons Cm.nZuc 6j 



THE STUDY OF ANIMAL LIFE. 


By J, Arthur Thomson, 

Regius rrofessor Natural Histiwy ii the Uni'crs ty of Aberdeen 

With vtany iUustrations Crynm St <7 , 5^ 


/. The Everyday Life of Animals — Pavi II 
Powers of Life — PartJlJ The Forms of Animal 
— Part IV, The Evolution of Animal Life 


“ An aWe account of th« pnnctpal facts and theones of iooloj> wntte 
stjle nhich is too seldom met mlh in books of this kind Mr Arthur 7h 
has shoviTi that tt is quite posstWe to combine a pleasant way of witine Wt 
attention to the moie senous natters treated of ’’■^Sefuriiaj’ Rnien 
“ Fresh and original m its Ireatment, elevated and often poetical in its 
Mr Thomson’s book is one of the most charming notks on animal biolo 
have ever met ivith It >s )ust (he book to arouse an irrepressible cnthusia 
the sulqect, and at the same tune supply a solid groundivork for the enkhus 
build upon as his knowledge increases ’'—Wtifrinnster Jfeziev 


CHAPTERS IN MODERN BOTANY. 
By Patrick Geddes, 

Penfesswof BoUrtj Umrersily CoIJegr Cundte 

With lUuslrahoni C«m«8io,3^ ^ 

Pitcher Plants—Otber Insectivorous Plants, 
CULTIES AND CRITICISMS— MOVEMENT AND NeRVOUS , 
IN Plants—Moacments or Plants (««ftm«iZ)_Tni 
OP Life— Relations between Plants and Anp 
Spring and its Studits, Geographjcau Distsd 
AND World Landscapes, Seedling and Buo^Lg, 
SuCCFSTinN'? FOR FURTHER STUDV. 


4 

THE PHILOSOPHY OF THE BEAUTIFUL 
Part II. 

By W. A. Knight, LL.D., 

^ rrirrly of the Univenity <rfSt Andrews. 

Crtnvn Zzo , y 6ii 

Prolegomeka — The Nature of Beauty — ^The Ideal 
hSD THE Real— Inadequate or Partial Theories— 
Suggestions towards a more complete Theory of 
Beauty — Art, its Nature and Functions — The Cobrela 
T ioN or THE Arts — Poctpv — Music — Architecture— 
Sculpture — Painting — Dancivg — Appendit • Russian 
.iEstiietic • Danish Esthetic 

“"Professor Knt^ht sets forth an idea! j>h»losophy of art , but his book has (be 
special \alue of hem/ less a partial treatise than a general survey of the literature 
ot its sabjecti less a rounded doctrine than a sugg^estiie and stimulating' mtro' 
duction to profounder studies As such, ■( takes a prominent place in the senes 
in which It appears, and recommends itMlf (o a general reader by the sunpl city 
of its teaching and by its full provision of references wbereby a student oi >t may 
go further for himself "Seolsman 


THE USE AND ABUSE OF MONEY. 

By W, Cunningham, D.D., 

Fellow of Tnnlty College; Cambridge and Archdeacon of £h 

Croton tvo , yf 

Part I. Social Problems — Pari II. Practical Questions 
— Partin. Personal Duty. 

“To bring political economy down from tl*e region of abstraction as Dr 
Cunningham does, and to make it applicable to individual conduct, is not only 
perfectly legitimate, but a mOst fruitful and useful form of study The whole 
book IS worth reading, but especially the last chapters.'* — Dntnh fl rftly 


SHAKSPERE AND HIS PREDECESSORS 
IN THE ENGLISH DRAMA. 

By F. S. Boas, 

* Fonoerly Professor of Eigfls i Lilemtkre Queen s College. Belfort 
Croton Zvo , 6 s Library EtUtton ^ or larger paper , 7/ 6 d 

impossible to part with this work vnthout a word of cordial congratulalioo 
to 'me author on flie iigour oT his sty c, the originality of some of his views ana 
theones, and the painstaking apprckiabon he has brought to bear on his subject 
AfurHi7Jg/>os<‘ 



THE JACOBEAN POETS. 

By Edmund Gosse, 

Cro'sm 3f. 6</. 

Preface; The Last Elizabethans; Ben Jonson — 
Chapman; John Donne; Beaumont and Fletcher; Cam- 
pion — Drayton — Sir John Beaumont; HeYwood — Middle- 
ton — Rowley; Giles and Phineas Fletcher — Browne; 
Tourneur — Webster — Day — Daborne; Wither — Quarles 
— Lord Brooke — ^Philip Massinger ; Index. 

“None can read this brief bat coinprebeosive treatise on a brilliant episode in 
Cnglish letters without increasing their oirn i:no«ledze of the penod and their 
appreciation of its exponents’ critical acumea and research .” — Daily Telegmt’h. 


THE FRENCH REVOLUTION. 

By C. E. Mallet, 

BaLiol CotUse. Oxford. 

Crown St'ff., y. hd. 

The Condition of France in the i8th Century — The 
Last Years of the Ancient Regime — The Early Days 
OF THE Revolution — ^The Labours of the Constituent 
Assembly — Parties and Politicians under the Con- 
stituent Assembly — ^The Rise of the Jacobin Party — 
The Influe.vce of the War upon the Revolution — The 
Fall of the Gironde — ^The Jacobins in Power — The 
Struggle of Parties and the Ascendancy of Robes- 
pierre — The Reaction. 

“A sliort and elementary hIstorKal «ork, which is admirably accurate and 
singularly interesting. Mr. Mallet deals nith the French Keralution down to the 
sf Ah? DvfectOfyt tti Awf aVj.? A.bw hxft&vd psges, sed 

be puls his facts with a clearness and tnosheness nhichmal.eshi. booL as unlike 
the ordinary dry-as^lust manual as It can possihlr he. . . . W’e can emphatically 
praise VhU spirited, concise, and accurate sketch of the mc&t striking period of 
modem history." — Speaker. 


THE PHILOSOPHY OF THE BEAUTIFUL 

Part II. 

By W. A. Knisht, LL.D., 

t rnertjpoithcUoiicnltj nfSt Aiidrcu-R. 

Crown 8zo 3 / &/ 

Prolegomena — The Nature or Beau-h — The Ideal 
AND THE Real— Inadequate or Partial Theories- 
bUCGESTlONS TOWARDS A MORE COMPLETE THEORY OF 

Beauty— Art, its Nature and Functions— The Correu 
Tiov OF THE Arts — Poetpv — Music— Architecture— 
^ULPTURE — Painting — Dancing — Appesdin . Russian 
Esthetic * Danish -Esthetic 

sniSu an Idf»! pI.,losopl.y of art , but h« book has tbe 

"^1 ^'"fT * Mrtial treatise than a general survey of the I teratute 

dud.o^ «*■>«"•»« ‘han a suffpestne and stimulating intro- 

& !^“'*'** *«•'• ‘“aUs 5 prominent place m the senes 

of recommends itself to a ceneral reader by the iimpl aty 


THE USE AND ABUSE OF MONEY. 

By W. Cunningham, D.D., 

FelJou, of Trlflll) CoIUje Cambridge a»d Archdeacon ol Ely 
Crown Svo , Jf 

Social Problems — Part II. Practical Questions 
—Part III. Personal Duty. 

Cunmnoham^dSf^'^'^i d®*-" from the recion of abstraction as Dr 

MrfrSv W.I^ ; “ applicable to individual conduct, is not only 

Sok^ *i'‘ '’I* ? "'I ““f"* f°™ of study The nhole 

000k IS worth reading-, but especially the last chapters."-£'ri/irA 11 .fi/y 

SHAKSPERE AND HIS PREDECESSORS 
IN THE ENGLISH DRAMA. 

By F, S. Boas, 

Formerly Professor of E-igHs i Lrieritue Queen s College. Bel/ t 
Cro-U n Zvo , 6s L,i>rary Edtfton, or larger />aj,er, 7s 6d 

to the author*^' ufe^i^urnM word of cordial conoralulation 

theories, and the ofinltaTm^^r of some of Ins v.e«-s and 

— ^taming Post ^ ^PP'^'-^ation he has brought to bear on his subject ' 



3 

THE JACOBEAN POETS. 

B> Edmund Gosse 

Crown Zta , 3x 6«/ 

Preface, The Last Elizabethans, Bev Jonson — 
Chapman, John Donne, Beaumont and Fletchfr, Cam 
P ioN — D rayton — Sir John Beaumont, HeNwood — Middle 
TON — Rowley, Gills and Phineas Fletcher— Browne , 
Tourneur — Webster— D w — D aborse, Withlr— Quarles 
— Lord Brooke — Philip Massinger , Index 

“None can read Ihis brief but comprehensive treat se on a bnll ant episode in 
Fn^Iish letters without increasing their own Lnowledse of the penoJ and the r 
appreaation of its exponents critKal acumen and research — Daily Telegraf’h 


THE FRENCH REVOLUTION. 

Dj C E Mallet, 

BsUot Cai(S« Oxford 
Crown Zvo , y fxi 

The Condition or France in the iStii Century — ^The 
Last Years of the Ancient Regime— The Eatly Da\s 
OF THE Revolution — The Labours of the Constituent 
Assembly — Parties and Politicians under the Con 
ST iTUENT Assembly — The Rise of the Jacobin Part\ — 
The Influence of the War upon the Revolution — The 
Pall of the Gironde — The Jacobins in Povslr — ^The 
Struggle of Parties and the Ascesdancv or Robes- 
pierre — The Reaction 

'A short and elementary h stoncal work wh ch is admirably accurate and 
singularly interest n? Mr Mallet dealaw th the French Revolution down to the 
establishment of the D rectory rn something less than three hundred pages and 
he puls h s facts w th a clearness and mcisiveness wh ch makes t book as uni ke 
the ordinary dq -as-dust manual as it can po«s bly be We can empliatjcally 

ptas^ thi* spirited conci« and accurate sketch of the nos* sir k. ng period of 
modern lustory -~SpeahfT 


7 

-UTLINES OF ENGLISH LITERATURE. 

By William Renton. 

With lHustraiizi Dta ^ ams . CrcwnZzo,y 6 d 
st period — ^The Old Ekclish Metric Chronicle, 6oo- 
LThe Renascence, 1350-1500 — The KEroRMATiON, 
i6oo — T he Romantic Drama, 1550-1650. 

Old Period — The Serious Age, 1600-1700 — The Age 
^ lETY, 1650 1750 — The Sententious Age, 1700 iSoo — 
^SiMPATHETic Ace, 1800-1900 — The Literature or 
MCA. 

nton a introduiC dans la critique an^bise one note nouvelle [.es Oulhnrs 
ti litre infiniment prtoeux pixir les cludiant< Tout conns qu it est, it 
Ae et teclific I'i/it' de ia Itltir anglaise de Tame £ertrains ci 
atures 


LATIN LITERATURE. 

By J. W. Mackail, LL.D., 

SomrUnie Prltov. vf Exill >1 Cotirfe Os ord 

CrounSvc,y 6d 

E Republic —The Augustan Ace— The Empire — 
X OF Authors 

I wntc upon a >cry lar^e subject a book at once extremeb short and ex- 
f gvod, IS a rare achietement It is more especially difficult to do so «hen 
>}«rt to be treated »■» one about sklHch a great inao> people knoxv a good 
and to uhich almOat all educated men have gnen no small amount of 
on This, howeier, is the feat which has been performed by the author of 
Umrable Uttle manual Jyec'ofor 

Ithout a doubt the best and most complete work of its kind in English 
iVew# 


HISTORY OF RELIGION. 

I iKETCH OF PRlMlTJNE BELIEFS AND PBACTICES AND OF THE 
I ORIGIN AND CHtRtCTER OF TUF CR&VT SYbTESK 

By Allan Menzies, D.D., 

PrufcT'Ornf Biblical Criticism In the UnixersityorSt, Andrews. 

Croa « 8tro , 5s 

IE Rlligiov of the Early World— Isolated National 
SG10NS — The Semitic Group— The Aryan Group — 
.EPSAL Religion 

rofessot Mcneies mu'^ take a btqh tank among these explorers m a field of 
where fre'h di«co«riM are made e^erj j-car His ‘History of 

ion’ will be found a valuable help to those who wish to acquire some 
edge of comparatire beliefs — Dailj Chrontelf 


